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Abstract
Sleep is a vital aspect of any student-athletes daily routine to ensure optimal performance.
This correlational study used both exploratory analysis through frequency tables and linear
regression models to investigate football student-athletes’ sleep and performance over the course
of a collegiate off-season. This study’s design set out to determine how the percent of nights
student-athletes slept seven or more hours affected their ability to perform both academically and
athletically. The study was also designed to identify any college experiences that may be
causing student-athletes to not achieve a quality night’s sleep. The results show that studentathletes who achieve seven or more hours of sleep on a consistent basis saw an increase in
athletic performance. There was little evidence that percent of nights with seven or more hours
of sleep was associated with change in academic performance. There were no statistically
significant associations between academic outcomes and student-athlete academic year in school.
This study also indicated through frequency measurements that workouts, meetings, practice,
studying, homework, and socializing with peers were overall the greatest activities related to a
lack of sleep. Professional recommendations include coaches and athletic administrators
implementing a proactive educational approach on sleep. It is also important to understand that
the timing of practices, meetings, and workouts is important for student-athletes’ sleep habits.
Finally, student-athletes need to understand the importance of consistency in their sleep and
wake times to ensure an overall better-quality of sleep.
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Chapter I: Introduction
Collegiate student-athletes have a lot on their plates. If being a fulltime college student
was not hard enough, student-athletes also have daily workouts, practices, and competitions to
attend as well (Lu et al., 2012). Without the proper rest and recovery, both physically and
emotionally, they would not be able to handle the day-to-day activities (Fullagar et al., 2015 &
Walker, 2017). This is why sleep is a vital process in their routine to ensure quality performance
both inside the classrooms and on the playing fields (Fullagar et al., 2015).
When determining the main components of recuperative sleep, there are three categories
(a) duration (total sleep time) (b) quality and (c) phase (circadian timing) of sleep (Fullagar et al.,
2015). There are many different outlooks on how much sleep is needed, how much sleep is too
much, and how important a consistent sleep schedule is (National Sleep Foundation, 2018;
Walker, 2017). The most observed consensus, however, is that seven to nine hours of sleep is
required for best recovery (Calder, 2003; World Health Organization, 2004; National Sleep
Foundation, 2015; Fullagar et al., 2015, & Walker, 2017).
Statement of the Problem
Currently, collegiate athletic teams gauge student-athletic performance based on results.
These results are things such as games won vs lost, physical improvements in training (weight
room & practice), and academic success. On the surface, these results are great indicators of
what is happening within a program, however; there are deeper levels to how these results are
achieved. The overall health and wellness of the athletes is a major contributing factor to the
performance of any collegiate team (Halson, 2008). Perhaps one of the biggest factors that
affects the success of collegiate athletes is not necessarily what is happening on the field, in the
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weight room, or in the classroom, but what is happening in the rest of their college experiences
and how they are handling them.
With the college experience, elements such as a lack of sleep from social stressors,
homework, extracurricular activities, and on and off campus jobs factor greatly into student
athlete performance (Lu et al., 2012). Without proper rest, student-athletes are unable to
function or perform properly (Fullagar et al., 2015 & Walker, 2017). Recently, there is
insufficient evidence to clarify the importance of sleep for athletes and the effects of sleep loss
on exercise performance, alongside physiological and cognitive responses to exercise (Fullagar
et al., 2014). Therefore, a more holistic look at what specific college experiences are causing
student-athletes a lack of sleep is needed to better understand what affects their abilities to
perform on and off the playing fields.
Description and Scope of the Research
This study will address the factors that keep collegiate student-athletes from getting
adequate levels of sleep and how that effects their performance. These student-athletes will be
asked to track their weekly sleep schedules through an automated SMS texting Qualtrics survey.
I will be collecting sleep data in order to compare it to performance measurements. Performance
measurements to be tracked are the amount of weight lifted during power clean, back squat, and
bench press exercises, and students’ grade point average (GPA).
Sleep data will also be collected to find what it is that may hinder student-athletes from
getting adequate sleep due to varies college experiences. This will also be cataloged via
automated SMS Qualtrics surveys. When student-athletes do not get at least seven hours of
sleep, the survey will prompt a multiple-choice question asking why. The multiple-choice
selections will be (a) academic activities (b) athletic activities (c) social activities (d) work and
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(e) other (please list). Student-athlete college experiences is a much-discussed topic in literature,
and the football team’s experiences used in this study will be looked at for comparison given the
study’s findings.
Conceptual models for both student-athletes athletic and academic success are scarce
(Comeaux & Harrison, 2011). This study will follow the conceptual model related to studentathletes designed by Comeaux and Harrison in 2011. Their model shows how student-athletes
pre college experiences affect their academic performance, however, this model will insert a
component to show how their college experiences affect their sleep, and how their amount of
sleep affects both their academic and athletic performance. Their conceptual framework
postulated that student-athlete academic success was based on experiences such as (a) precollege
factors (b) initial commitments (c) social system and (d) goals, both sports and institutional
(Comeaux & Harrison, 2011). These experiences were then used as measurable variables. This
study will look at college experiences as categorical data based on (a) academic activities (b)
athletic activities (c) social activities (d) work and (e) other perceived relevant experiences
affecting sleep. This model allows for an independent variable, and multiple dependent
variables.
For this study, the conceptual framework will look at how college experiences affect
student-athletes’ sleep habits and how that affects student athletes’ athletic and academic
performance. Depicted below, in Figure 1, is a diagram showing the study’s conceptual
framework. This framework is based on of Comeaux and Harrison’s 2011 model for studentathlete academic success that shows how intervening variables affect the independent and
dependent variables.
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Figure 1. Conceptual Framework Model
Research Questions
1. What elements of the college experience are related to poor sleep habits?
2. What effects does sleep have on student-athlete performance?
Purpose and Significance of the Study
Recently, the University of Saint Thomas in Saint Paul, MN performed a sleep behavior
change program with its football team. The players were asked to log their daily sleep levels and
routines (bedtimes and when they woke) throughout the week in a program called the College
Sleep Questionnaire (CSQ). The CSQ also prompts questions about what hinders students from
achieving certain levels of rest, along with other personality questions. It also helps to identify
any current sleep disorders someone might be experiencing. As the CSQ’s main purpose is to
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bring awareness to busy individuals who need help with getting more sleep, it also serves as a
guide to help make changes through provided feedback from the program based on their survey
answers (Hartmann & Pritchard, 2014).
Given the equivocal understanding of sleep and athletic performance outcomes, further
research and consideration is required to obtain a greater knowledge of the interaction between
sleep and performance (Fullagar et al., 2015). The purpose of this study is to gauge how better
quality of sleep can affect student-athlete performance.
Assumptions of the Study
Some assumptions for this research study include that the sample participants will
provide honest, accurate information during their surveys. It is also assumed that I will be
granted access by the institution’s football coaching staff and strength and conditioning staff to
record student-athletes sleep and performance data throughout the entire off-season of training.
With a greater ability to get consistent, quality sleep the assumption is that it will lead to
a higher level of performance during power clean, back squat, bench press exercises and an
increase in GPA. It is also assumed that many student-athletes will not be able to achieve a
consistent level of optimal sleep (7-9 hours) due to their college experiences.
Delimitations
This study is limited to football players participating in the National Collegiate Athletic
Association (NCAA) Division II level for a regional public university. Because of this, certain
aspects and experiences specific to Division I, and Division III NCAA athletic programs may not
be addressed. With this study, I am also one of the strength and conditioning coaches who is
implementing the weight exercises and measurement methods. As this study is not a blind study,
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there may be an element of bias involved, however, all data (i.e. sleep, weight lifted, and GPA)
will be performed and recorded by the athletes participating in the study.
This study will also not be generalizable as the sample population is not randomly drawn
from the full population of NCAA Division II football players. This study is designed to show a
correlation between how student-athletes’ college experiences effect their sleep, and their
academic and athletic performances. This study will not pose any intervention or instruction
regarding how to achieve better sleep during the data collection phase, but rather will analyze the
overall data to determine what correlations exist.
Finally, a piolet automated SMS message system that this public university is testing for
entire campus use will be used for the delivery mechanism. As this technology will be first used
during this study, there are some potential factors that could hinder the ability for the studentathletes to consistently, and regularly, receive their daily sleep questionnaires. These factors are
things such as malfunctions within the SMS messaging system, athletes not having cellphone
service during the time of message delivery, or general personal cellphone malfunctions
throughout the study.
Summary
Sleep is an essential aspect of human life and is extremely vital, especially to studentathletes looking to perform at optimal levels (Fullagar et al., 2015 & Walker, 2017). This study
is geared to gain a further understanding of the things that hinder student-athletes from getting
proper sleep and how that correlates with their ability to perform in their respective academic
and athletic settings.
The literature review of chapter two will further examine (a) what sleep is and why it is
essential (b) how sleep can affect student-athlete performance (c) what the student-athlete
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college experience is and (d) an overview of tactics to enhance sleep. The methodology section
in chapter three will further discus the research design of the study along with an overview of the
population, how the study samples will be acquired, and how the study’s findings will be
analyzed.
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Chapter II: Literature Review
The student-athlete demographic is a special population on college campuses that faces
many extra challenges when compared with typical traditional students (Comeaux & Harrison,
2011). Student-athletes on average (a) spend over twenty hours a week in practice or
competition (b) experience injuries (c) battle physical and mental fatigue (d) and miss classes
frequently when their sport is in season (Wolverton, 2008). On top of their athletic demands,
they also have additional stressors in their academics since they are required to maintain certain
grades in their courses in order to be eligible for play (Gayles, 2009). These extra stressors make
sleep an even more important component of their daily regime (Hartmann & Pritchard, 2014).
In America today one out of every three adults are trying to survive on six hours of sleep
or less, and one out of every two adults is not getting at least eight hours of sleep nightly
(Walker, 2017). This lack of sleep has not always been like this however. For example, the
average American, in 1942, slept 7.86 hours per night (Gallup, 2013). As of 2013, that number
has dropped to 6.52 hours per night (Jones & Saad, 2013; Walker, 2017). It is evident that our
current sleep habits are not ideal, and our collegiate student-athletes are some of the most
susceptible to not getting adequate sleep (Walker, 2017; Comeaux & Harrison, 2011; Mass et al.,
2011).
Sleep
Although this paper is not necessarily a scientific analysis on the importance of sleep, it is
important to understand a basic background of what sleep is from a scientific standpoint. Sleep
is a physiological state that takes place in alternation with wakefulness (Dietrich et al., 2016). A
typical night of sleep is composed of approximately 90-minute cycles divided into periods of
rapid-eye-movement (REM) and non-REM (NREM) sleep (Fullagar et al., 2015). The REM

17
sleep portion of rest is when brain functionality, localized recuperation, and emotional balance
are restored. During the NREM portion of sleep energy level and nervous system recuperation
are seen (Vyazovskiy & Delogu, 2014). What this means is if we do not get proper rest we will
decrease our chances to function properly, both physically and cognitively (Fullagar et al., 2014).
A full night of sleep is broken down into five stages based on a percentage that the body
spends in each sleep stage (Walters, 2002). These stages are stage 1, 2, 3, 4, and REM
(Carskadon & Dement, 2005). Stage 1 is the smallest portion of time during a sleep cycle, which
consists of brainwaves that are transitioning from alpha and beta to slower theta waves (Solomon
et al., 2015). This stage lasts one to seven minutes and accounts for 2 to 5% of total sleep
(Solomon et al., 2015). Stage 1 has the potential to be very restless, as interruptions consisting
of any surrounding stimulus or anxious thoughts can easily wake the body (Walker, 2017).
Stage 2 is a little sounder than stage 1 and requires a stronger stimulus to wake the body
(Altevogt & Colten, 2006). Commonly stage 2 lasts about 10 to 20 minutes, but it can go longer
with each uninterrupted cycle (Altevogt & Colten, 2006). Stage 2 will account for 45 to 55% of
a total sleep cycle. It is also during this stage that reinforcement of memory takes place
(Altevogt & Colten, 2006; Walker, 2017). Stage 3 is the first stage of slow, delta wave sleep. It
only lasts a few minutes and constitutes 3 to 8% of total sleep (Solomon et al., 2015). Stage 4 is
the deepest of slow, delta wave sleep, and lasts around 20 to 40 minutes in the first cycle
(Solomon et al., 2015). This stage accounts for 10 to 15% of sleep (Solomon et al., 2015). After
stage 4, stage 3 and 2 are repeated before moving into REM sleep (Walters, 2002). REM sleep
accounts for 25% of total sleep while 75% of the sleep cycle is spent in NREM sleep (Carskadon
& Dement, 2005).
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As suggested in the paragraphs above, sleep plays a tremendous role in our overall dayto-day ability to perform tasks, and no other population is more at risk of sleep deprivation than
college students (Mass et al., 2011). When students are unable to achieve adequate levels of
sleep, there are consequences for their health (Crum et al., 2004; Fullagar et al., 2015). It is very
apparent, however, that unhealthy sleep habits are consistently seen in young adults 14 to 25
years of age (Mednick, Christakis, & Fowler, 2010). Since sleep is a vital health behavior for
proper development and efﬁcient functioning during the college years, improvements in student
sleep behavior have the potential to promote college students’ health and well-being (Robbins &
Niederdeppe, 2015). Sleep deprivation can cause significant issues to physiological and social
aspects of overall wellness, particularly in an individual’s weight and emotions (Gupta et al.,
2002). Research has also found that the detrimental effect of poor sleep can harm GPA on par
with heavy marijuana use and binge drinking (Hartmann & Prichard, 2014). Understanding
factors that promote good habits among college students, such as getting adequate sleep, has the
potential to shape adults physical and mental health (Reyna & Farley, 2006).
Statistics of Current Sleep Trends in America
The National Sleep Foundation (2018) website defines good sleep practices and
behaviors as a “variety of different practices that are necessary to have normal, quality nighttime
sleep and full daytime alertness.” In the 2018 annual Sleep in America Poll by the National
Sleep Foundation 65% of American adults believe that sleep contributes to next day
effectiveness. This number is somewhat alarming, but the more shocking statistic is that only
10% of American adults rated sleep as their top priority (National Sleep Foundation, 2018).
Thirty-five percent of Americans prioritized fitness/nutrition as their number one priority,
followed by work (27%), hobbies/interests (17%), sleep (10%), and social life (9%) (National
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Sleep Foundation, 2018). A comparable notion is that prioritizing fitness/nutrition over sleep is
equivalent to taking a test without studying. You can do it, but it will not put you in a position for
positive results.
In society, there are also large numbers of individuals who have sleep disorders.
(Institute of Medicine, 2006). According to the American Sleep Association, 50 to 70 million
United States adults have a sleeping disorder. This number equates to 20% of the American
population. If we assume the same 20% ratio around the world in 2017, this would signify that
approximately 1.5 billion people have relatable problems when it comes to sleep (American
Sleep Association, 2018). More startling statistics are that 37.9% of adults report
unintentionally falling asleep during the day at least once in the preceding month and 4.7%
reported nodding off or falling asleep while driving at least once in the preceding month
(American Sleep Association, 2018). As seven to nine hours of sleep are the recommended
amount of sleep that adults need per night, 35.3% of adults’ report not getting at least seven
hours of sleep during a typical 24-hour period (American Sleep Association, 2018).
There seems to be many shortcomings when it comes to sleep. Much of the problem
stems from planning as well as the prioritization of sleep (National Sleep Foundation, 2018). An
astonishing 90% of Americans say their day starts when they wake up in the morning, rather than
with their sleep the night before (National Sleep Foundation, 2018). When planning their day,
60% typically do not take into consideration how much sleep they will need the night before to
ensure proper rest (National Sleep Foundation, 2018). In fact, the Sleep in America Poll showed
that only 20% of American adults do this “very” often; and an additional 20% “somewhat” often
(National Sleep Foundation, 2018).
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When looking closer at college-aged students, 37 percent of 20-39 year-olds report short
sleep duration (American Sleep Association, 2018). Limitations to proper sleep can be
correlated to numerous aspects relating to sleep quality and quantity (Hershner & Chervin,
2014). Sleep quality and quantity factors are influenced by the consumption of (a) alcohol (b)
supplementation of caffeine (c) use of drugs (d) the commitment to a regular relaxing bedtime
routine (e) lighting (f) technology (g) and environmental noise (Hershner & Chervin, 2014).
Over the last two decades, researchers have identified a decrease in the average number of hours
of sleep among college students (Gilbert & Weaver, 2010). College students are notorious for
sacrificing sleep to studying and doing homework, socializing during anytime of the week,
sleeping long hours on weekends, consuming alcohol, drugs or stimulants, and drinking products
containing high levels of caffeine (Institute of Medicine, 2006; Brown, Buboltz, & Soper, 2002;
Gilbert & Weaver, 2010; Forques, Camden, Gabriau, & Johnson, 2008).
These behaviors do not support good sleep habits or quality behaviors that facilitate sleep
health (Brown, Buboltz, & Soper, 2002). Sleep practices are behaviors that an individual carries
out to facilitate sleep health (National Sleep Foundation, 2015). These practices include
committing to regular sleep-wake times, moderating alcohol consumption, limiting consumption
of caffeine and use of nicotine prior to bedtime, commitment to regular sleep-wake patterns, and
creating sleep environments conducive to sleep (National Sleep Foundation, 2015).
Circadian Rhythm
Perhaps one of the most vital aspects of good sleep habits is consistency (Dietrich et al.,
2016). Consistency of hours per night, sleep and wake times, and the environment in which
sleep is taking place in (Walker, 2017). These elements of consistency are extremely important
to optimizing our body’s ability to recover and feel fully rested the next day, both physically and
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cognitively (Fullagar et al., 2015; Walker, 2017). The body possess an internal clock that
automates when we feel tired and awake through a natural phenomenon known as the circadian
rhythm (Walker, 2017). The circadian rhythm is part of all living life and is not just a function
limited to humans (Walker, 2017).
The circadian rhythm was first discovered in the mimosa plant in 1729 by French
geophysicist Jean-Jacques d’Ortous de Mairan (Cain, Coleman, & McGlashan, 2017). d’Ortous
de Mairan noticed that in the evening the plants pedals would wilt and then during the morning
would re-open to its beauty (Cain, Coleman, & McGlashan, 2017). The original assumption was
that this process took place due to the sun setting and rising but d’Ortous de Mairan later
conducted an experiment that brought the first circadian rhythm theories to life (Cain, Coleman,
& McGlashan, 2017). He decided to see what would happen if he put the mimosa plant in a box
blocking the plant from sun light (Cain, Coleman, & McGlashan, 2017). What he found was that
the plant went through the same 24-hour process of wilting and re-opening, during the same time
of the day regardless of sun light exposure (Cain, Coleman, & McGlashan, 2017). He
determined that plant lifeforms have an internal clock automating its daily life functions (Cain,
Coleman, & McGlashan, 2017). d’Ortous de Mairan’s experiment was the only significant
circadian rhythm experiment seen until 1938 when University of Chicago Professor Nathaniel
Kleitman conducted another experiment (Walker, 2017).
The Professor and his research assistant, Bruce Richardson, took six weeks of supplies
and went into Mammoth Cave in Kentucky to conduct their experiment (Walker, 2017). They
went into the deepest part of the cave in order to ensure total darkness, not even a hint of light
could be detected (Kleitman, 1939). They took hospital beds in with them to sleep on and
elevated them so other natural living cave life would not disturb them (Kleitman, 1939). This
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experiment lasted 32 days, and at its conclusion, they discovered two key anomalies (Kleitman,
1939). The first was that humans, similar to the mimosa plants, also have internal clocks that
automate their sleep and wake schedule of about nine hours of sleep and fifteen hours of
wakefulness (Kleitman, 1939). The second major discovery was that the younger Richardson
had an estimated 26 to 28-hour clock and the older Kleitman had experienced a 24-hour clock
(Kleitman, 1939). These periods of sleep and wakefulness all happened with zero exposure to
the sun over the course of 32 days and the determination was that the circadian rhythm was
approximate, as opposed to precise (Kleitman, 1939).
d’Ortous de Mairan and Kleitman’s studies were the basis for many future studies that
started to narrow the focus on how and why the circadian rhythm takes place (Walker, 2017).
These studies helped researchers determine that the average estimated circadian rhythm is a 24
hour and 15 minutes long cycle, which closely matches the 24-hour rotation of the earth (Walker,
2017). Our biological clock, known as the superchiasmatic nucleus, is regulated by a variety of
different cues (Walker, 2017). Things such as daylight, exercise, diet, temperature, stress levels,
and social interactions can all have an effect on how our internal clock operates (Walker, 2017).
Quality & Quantity
The process of monitoring sleep quality and quantity can be a useful tool for early
detection and intervention of pre-performance and health detriments (Halson, 2014a).
Furthermore, the duration of quality sleep also plays a critical role in the optimization of health
and restorative functioning (Krystal & Edinger, 2001). Perhaps a clear definition is not
necessarily given; but sleep quality can best be described as the personal satisfaction with the
sleep experience (Krystal & Edinger, 2001). The timing in which sleep is initiated will also
influence the effectiveness of sleep bouts (Fullagar et al., 2015). This is why the timing of an
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individual’s bedtime effects his or her circadian rhythms, which influences both sleep duration
and sleep quality (Samuels, 2008).
Looking at it from an athletic perspective, disturbances to one or all of these aspects of
sleep quality will affect the post exercise recovery process (Samuels, 2008). An example of this
is in a study of professional league rugby players which indicated that a reduction in the quantity
and quality of sleep hindered the capacity to recover for the demands of ensuing training and
competitive bouts (Skein, Duffield, Minett, Snape & Murphy, 2013). For this reason, it is crucial
for athletes to be aware of situations where disturbed sleep duration, quality, or phase may affect
ensuing recovery (Fullagar et al., 2015).
Student-Athlete Sleep & Performance
In recent years an increase in knowledge pertaining to the importance of sleep, sleep
monitoring and assessment is becoming an essential aspect of training with elite athletes,
coaches, and support staff (Halson, 2014a). Lack of sleep can hinder memory, grades,
perception of effort, and level of focus during occupational activities (Dietrich et al., 2016;
Hershner & Chervin, 2014). There are three key aspects when determining how sleep
contributes to performance (Frank & Benington, 2006). The first is the restorative effects on the
immune and the endocrine systems, second is a neuro-metabolic principal implying that sleep
assists in the recovery of the nervous and metabolic cost demands of the waking state, and third
is cognitive development, suggesting that sleep has a vital role in learning, memory, and synaptic
plasticity (Frank & Benington, 2006).
With a lack of sleep, the balance of energy levels appears vulnerable and unable to fully
replenish muscle glycogen (Skein, 2011). Without adequate absorption, this could limit the
ability of student-athletes to compete for lasting periods, as muscle glycogen depletion is an
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indicator of the reduction of muscle function and total work capacity (Le Meur, Duffield, &
Skein, 2012). It is apparent that energy imbalances are congruent with a lack of sleep, which is
also a potential indicator of decreased aerobic and anaerobic power production (Reilly &
Edwards, 2007). It is also noted that extended periods of sleep loss are further associated with
increased sympathetic and decreased parasympathetic cardiovascular modulation, and
spontaneous baroreflex sensitivity during sitting and vigilance testing in healthy adults (Zhong et
al., 2005; Walker, 2017). In other words, individuals who are sleep deprived have a difficult
time regulating their nervous system and feel stressed (sympathetic) (Zhong et al., 2015). This
causes them to have a difficult time recovering from stressful situations (Zhong et al., 2005).
Since interruptions to the sympathetic–parasympathetic balance are correlated with
overtraining, it is possible these interruptions to the autonomic nervous system, following sleep
deprivation, could trigger a sense of over training or an unhealthy amount of stress in the body
(Zhong et al., 2005). Studies have also shown that people who get less than six hours of sleep
show testosterone levels similar to people ten years their elder (Walker, 2017). Undoubtedly,
sleep must be of high importance to student-athletes, and regulating this autonomic balance is
crucial for generating optimal performance levels (Fullagar et al., 2014).
A significant amount of studies indicate that when sleep levels fall below seven hours in
healthy adults, cognitive performance is diminished in tests for alertness, reaction time, memory,
and decision-making (Axelsson et al., 2008; Halson, 2014b; Walker, 2017). When sleep levels
fall below six hours or less the time it takes to reach a state of physical exhaustion is increased
by 30% (Walker, 2017). In this state of exhaustion, the body will start to accumulate lactic acid
at a faster rate and the ability for the lungs to inhale oxygen and exhale carbon dioxide is
drastically decreased (Walker, 2017). With the continuing motor learning and cognitive changes
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required for student-athletes to perform, partnered with the various neurocognitive aspects of
many sports and classes, it seems that achieving an optimal brain state for a range of distinct
memory reinforcement processes is essential for student-athletes prior to, and following,
competition (Moran, 2016).
Sleep in the Developing Body
Physiological changes at puberty put teens and young adults at risk for sleep
insufficiencies (Jenni, Achermann, & Carskadon, 2005). The body has a natural need for sleep
and that natural need increases at puberty (Jenni, Achermann, & Carskadon, 2005; Walker,
2017). Once puberty hits, young adults require between eight and nine hours of sleep per night
for proper development and daytime functioning (Jenni, Achermann, & Carskadon, 2005;
Walker, 2017). On top of the extra requirements for sleep, there is a phase delay causing the
sleepy phase of the body’s rest process to adjust to be optimally tired at three o’clock in the
morning, a change that lasts through early adulthood (Wolfson & Carskadon, 1998; Walker,
2017). This change in tiredness is in constant battle with external factors for college students,
such as increased homework load and inconsistent start times to their days, thus exposing college
students to a disadvantage when it comes to getting a good night’s sleep (Maas et al., 2011). It is
in this regard that 40% of teenagers’ report being sleep deprived throughout the entire day
(National Sleep Foundation, 2008).
When it comes to student-athletes, they also must consider their daily activity levels for
their sport on top of their daily studies. Student-athletes endure exposure to a multitude of
physiological, psychological, and neuromuscular stressors during training and competition
(Nédélec, McCall & Carling, 2013). It is vital that student-athletes counter daily training
stressors with appropriate recovery to maximize performance and adaptation. A crucial part of
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this stress-recovery is the management of student-athletes sleep, especially during intense
training and competition (Fullagar et al., 2015). While the interest given to the relationship
between sleep and athletic performance is documented, the evidence supporting the role of sleep
in recovery is less understood (Fullagar et al., 2015). This is surprising from both a scientific
and an applied perspective, given that athletes often rate sleep as their most important recovery
strategy (Halson, 2014a).
Physical Effects of Sleep
Sleep deprivation is a common occurrence for university students (Patrick et al., 2017).
When looking at the physical effects of sleep on the body, sleep loss or deprivation can directly
correlate to significant effects on performance, motivation, perception of effort and cognition
along with numerous other biological functions (Halson, 2014b; Patrick et al., 2017).
A lack of sleep has the ability to limit training adaptations by impeding muscle protein
accumulation (Dattilo et al., 2011). It also hinders the ability of skeletal muscle to adapt and
repair (Halson, 2008; Samuels, 2008; Dattilo et al., 2011). Sleep loss can also affect vigor,
mood, and perceptual awareness (Reilly & Edwards, 2007). This is why exposing athletes to
early training sessions may have the ability to lessen motivation, which could correlate to a
reduction in optimal training performance and subsequent adaptations (Sargent, Halson, &
Roach, 2014). It is also critical that stress and recovery of athletes is balanced as an increase in
training load, stress, and inadequate recovery could lead to the effects of overtraining or
overreaching (Kellmann, 2010). Disturbed sleep is seen to be one of many significant causes of
either overreaching or overtraining (Kellmann, 2010).
It is important that coaches and practitioners monitor the sleep patterns of their athletes in
periods of high stress (Halson, 2014b). Tracking sleeping patterns can be done through different
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questionnaires or sleep tracking technologies (Halson, 2014b). because sleep loss can hinder the
learning of new skills, affect emotional regulation, and disrupt cognitive function; sleep is also
important for optimizing cognitive training adaptations in student-athletes (Samuels, 2008). For
example, sleep is crucial for memory retention and neural plasticity and is linked to an increase
in visual discrimination and motor transformations (Stickgold, 2005). For this reason, it is likely
that disturbed sleep or a loss of sleep during intense training or skill-development periods will
hinder adaption in skill-based tasks with high neurocognitive dependency (Fullagar et al., 2015).
Cognitive Effects of Sleep
Without a doubt, the ability to think, process information, and then retain it is a vital
function that all student-athletes need to be able to perform at a high level. This is why sleep is
so important. It plays a major role in the development and retention of memory and plasticity in
the brain (Walker & Stickgold, 2006). The brain’s cognitive abilities to memorize and retain
information is processed through three key areas; the prefrontal cortex, hippocampus, and the
cerebral cortex (Ming & Song, 2011).
The prefrontal cortex, which is located in the frontal lobe, is the area of the brain which is
responsible for short-term memory (Ming & Song, 2011). The human prefrontal cortex is
immensely developed, as it provides complex functions and manipulation of memory (Postle,
2017). The prefrontal cortex acts as the coordinator of short-term memory, due to its
involvement in the ways memories are used (Postle, 2017). During brain imaging scans
activation occurs in the prefrontal cortex during rehearsal or practice activities (Ming & Song,
2011). This is an essential step in transforming short-term memories into long-term memories
(Ming & Song, 2011).
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When it comes to retention of information and long-term memory, the epicenter is the
hippocampus (Krause et al., 2017). The hippocampus is a small organ located within the brain's
medial temporal lobe and forms an important part of the limbic system, the region that regulates
emotions (Postle, 2017). The hippocampus is associated mainly with memory, more specifically
with long-term memory (Krause et al., 2017). The hippocampus assists in the processing and
retrieving of two kinds of human memory, declarative memories and spatial relationships
(nondeclaritive) (Walker, & Stickgold, 2006). Declarative memory is categorized as the
consciously accessible memories of factual information (Walker & Stickgold, 2006). Several
subcategories of declarative memory exist, including episodic memory and semantic memory
(Ming & Song, 2011). Episodic memory is information relatable to one’s past and semantic
memory is general knowledge, not tied to specific events (Ming & Song, 2011). Neurological
explanations of declarative memory formation focus on the crucial importance of the medial
temporal lobe, more significantly the hippocampus (Krause et al., 2017). An example of
declarative memory would include learning how to memorize lyrics to a song (Ming & Song,
2011).
Spatial memory is regarded as non-conscious, and includes procedural memory, for
things such as the learning of actions, habits, and skills, as well as implied learning (Walker &
Stickgold, 2006). Spatial memory appears to be less reliant on the medial temporal lobe
structures (Walker & Stickgold, 2006). Spatial relationship memories involve pathways or
routes (Ming & Song, 2011). For example, when an individual moves to a new location and
must learn their way around, they use spatial memory (Ming & Song, 2011). Spatial relationship
memories appear to be stored in the right hippocampus (Krause et al., 2017). The hippocampus
is also where short-term memories are turned into long-term memories that are then stored
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elsewhere in the brain (Postle, 2017). Research has shown that nerve cells continue to
develop throughout adulthood, which is why it is important to keep the brain active (Postle,
2017). The hippocampus is one of the few places in the brain where new nerve cells are seen to
develop (Ming & Song, 2016).
After memory is consolidated through the prefrontal cortex and hippocampus, it is stored
in the cerebral cortex, which is the outermost layer of the brain made of folds of gray matter
(Rolls, 2016). Cerebral cortex memory, separated from the hippocampus, can now be recalled at
any time (Rolls, 2016). Long-term memories stored in the brains cerebral cortex experience less
atrophy, or loss of information, than short-term memories (Rolls, 2016).
The universal understanding is that sleep deprivation negatively affects the ability to
perform cognitive tasks; this is because of diminished stability in attentional systems to specific
shortcomings in diverse cognitive realms or processes (Ratcliff & Van Dongen, 2018). The
effects of sleep deprivation are measured on two main memory tasks, which are item recognition
and associative recognition (Ratcliff & Van Dongen, 2018, p.193). The purpose of these two
tasks is to test memory for information-processed minutes earlier and so do not address effects of
sleep deprivation on working memory or strengthening after sleep (Ratcliff & Van Dongen,
2018). In recent studies over the last decade, there has been an intensifying focus on
experimental and modeling studies of component processes of cognitive functioning (Ratcliff &
Van Dongen, 2018; Gunzelmann, Gluck, Price, Van Dongen, & Dinges, 2007; Chee & Chuah,
2008; Ratcliff & Van Dongen, 2009; Tucker, Whitney, Belenky, Hinson, & Van Dongen, 2010).
These studies have produced new information, indicating that distinct cognitive processes could
be differently affected by sleep deprivation (Jackson et al., 2013).
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There is considerable literature on sleep deprivation and memory. However; most of the
research focus is on the role that sleep plays in memory consolidation after the memories are
constructed (Ratcliff & Van Dongen, 2018). Obtaining sufficient sleep prior to memory
construction may also be important for the (a) ability to encode memories effectively (b)
retention and reliably during task performance (c) and accuracy in recollection when probed
(Walker & Stickgold, 2006; Habeck et al., 2005; Tantawy, Tallawy, Farghaly, Farghaly, &
Hussein, 2013; Mograss, Guillem, Brazzini-Poisson, & Godbout, 2009). Contrary, acute sleep
deprivation seems to atrophy some or all of these aspects of memory task performance (Ratcliff
& Van Dongen, 2018).
It is because of these reasons listed above that it is essential that student-athletes get at
least seven to nine hours of sleep on a consistent basis (Fullagar, et al., 2015). When processing
information the brain acts almost as a sponge (Walker, 2017). Sleep prior to a test or athletic
competition enhances the brains ability to absorb information and the sleep after helps to retain
the information that was absorbed (Walker, 2017).
College Experiences
A key reason why sleep deprivation is a common epidemic for college students is simply
because of the burdens of academic work and social pursuits (Patrick et al., 2017). College
students more than occasionally indulge in activities that cause poor sleep, including alcohol and
caffeine intake, use of stimulants, and extended use of technology close to bedtimes, which
prevent students from achieving sufficient sleep quantity and quality (Hershner & Chervin,
2014).
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The Seven Principles of Good Practice in Undergraduate Education is a common
reference in educational literature regarding how the college experience effects students’
learning and personal development (Chickering & Gamson, 1987). Chickering and Gamson
created these principles to combat the growing negative commentary on the character of
undergraduate education (Gayles, 2009). The seven principles: (a) interaction between faculty
and students (b) cooperative learning among students (c) active learning (d) prompt feedback (e)
time on task (f) communication of high expectations (g) and respect for diverse ways of learning,
have been identified and supported in literature as having a positive impact on important learning
outcomes of undergraduate education for all types of students (Chickering & Gamson, 1987,
Kuh, 2001). With student-athletes schedules, it is difficult at times for these individuals to
receive the full student experience and at times student-athletes miss some of the seven
principles of good practice (Lu et al., 2012). As a result, there is a lack of traditional college
student engagement, which is why most athletes experience an exclusive sub culture among
other athletes, which gives them separate, unique to student-athlete, experiences (Gayles, 2009).
Researchers write of increasing concerns that a lack of student athletes’ engagement in
the undergraduate experience is creating a separate athlete subculture on campus, which is not in
line with the academic mission of higher education institutions (Gayles, 2009). For this reason,
it is important to recognize what causes this subculture (Gayles, 2009). Whether by choice or
major implications from their athletic structure, student-athletes seem to live, eat, study, and
socialize together and even gravitate to the same majors, which leads, in part, to academic and
social separation from the rest of the campus community (Jayakumar & Comeaux, 2011).
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In 2006, Umbach, Palmer, Kuh, and Hannah conducted a study testing the amount of
student-athlete engagement to their academic communities. The weight of the limited evidence
to date suggests that student athletes are involved in their undergraduate experience in ways
similar to their undergraduate peers (Umbach, Palmer, Kuh, & Hannah, 2006). Since then, much
research has tracked differently, stating that the divide has grown (Comeaux & Harrison, 2011).
The big question is pointing out the cause of this divide. Student-athletes are both student and
athletes but with much greater daily time constraints than typical college students (Comeaux &
Harrison, 2011).
Student-Athlete College Experience
College student-athletes are a campus group that endures many extra stressors and
challenges compared to their non-athlete counterparts because of their unique social
environments (Etzel, 2009). A commonly overlooked fact is that college student-athletes are still
developing young adults, and they must try to find ways to deal with a variety of academic
responsibilities and challenges in their daily life experiences (Lu et al., 2012). However, they
also have the added stressors of their athletic settings in which they face harsh and weighty
demands (Johnson & Ivarsson, 2011). On the surface, these demands are thing such as (a)
repetitive and exhausting training (b) frequent travels and competitions (c) injuries (d) pressures
to perform in competition (e) internal competitions between teammates (f) media pressures (g)
and sometimes burnout (Johnson & Ivarsson, 2011).
Research also suggest that problems for student-athletes, on a more superficial level,
include adverse impacts on satisfaction, motivation, and well-being resulting from role
interference between being a student and an athlete (Armstrong & Oomen-Early, 2009). These
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deeper issues are (a) frequency and duration of time participating in sport (practices,
competitions, travel) (b) overtraining (c) negative social interactions (d) injury rehabilitation (e)
balancing academic workload and athletic commitments (f) alcohol and substance use and abuse
(g) depression (h) inability to socialize outside of athletics with non-student-athletes (i) eating
disorders or disordered eating behaviors (j) lower self-efficacy for career decision-making tasks
(k) neglecting developmental activities that lead to personal competence and integration
activities (l) and lack of social support (NCAA, 2014).
The addition of these stressors, due to athletics, makes college student-athletes’ outside
life stress a pertinent issue (Loughran & Etzel, 2008). This stress can become damaging or
undesirable stress, which could hinder not only their athletic performance in their sport and
training, but also their physical and mental health (Kleinert, 2007). This is why understanding
and identifying the stressors that student-athletes experience in their daily life during college is a
crucial starting point to provide them with proper support and guidance (Lu et al., 2012).
Studies show that, student-athletes also worry about problems dealing with other liferelated issues, such as substance abuse, academic skill difficulties, emotional adjustments,
interpersonal relationships, and athletic retirement or career searching (Etzel, 2009; Johnson &
Ivarsson, 2011; Loughran & Etzel, 2008). At the same time, student-athletes are confronted with
sports-related issues such as competitive performance demands, injury and worry about
recovery, coach-athlete relationship, training issues, and others (Lu et al., 2012).
Academic Implications of Sleep
Student-athletes experience college differently than general college students because of
their unique stressors such as time constraints, pressure on and off the field, and intense
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workouts (Gayles, 2009). This forces student-athletes to constantly cope with balancing the
roles of student and athlete (Watt & Moore, 2001). Although the struggle to keep student and
athlete roles in balance, student-athletes may learn valuable skills while participating in their
sport, and these skills can cross over to the classroom setting (Gentsch, 2014).
A major cognitive ability that is greatly susceptible to sleep loss is attention, which is a
key function when it comes to learning (Durmer & Dinges, 2005). An individual’s attention
span while performing tasks diminishes with the amount of time spent awake, which increases
sleep stress (Krause et al., 2017). The impairments on such tasks are known as ‘lapses’ or ‘micro
sleeps’, which involve impaired responses that reflect breaks of focus and performance (Krause
et al., 2017). What this means is that individual’s attention and focus become random and
erratic, resulting in unreliable task performance (Durmer & Dinges, 2005).
Another crucial aspect, vital to academic success pertaining to the student-athlete college
experience, is time management skills. Balancing a variety of meetings, workouts, practices, and
activities, while still trying to find study time, is part of time management in the student-athlete
college life (Pintrich 2004). However, student-athletes have more than just athletics on their
plate. Time spent by the student-athlete interacting with family and friends, potentially
maintaining a job, and participating in other on and off campus activities contributes to a
decrease in the time they can spend on their academic schoolwork and activities (Astin 1999;
Paulsen, 2016).
It is also important to consider that student-athletes schedules are typically mapped out
for them by coaches and academic advisors (Gentsch, 2014). Therefore, they must adhere to a
rigid, demanding schedule over which they have very little control (Gayles, 2009; Gentsch,
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2014). Consider this: A normal day for a student-athlete starts with an early morning workout,
followed by classes which typically occur right after the lift and go until lunch time (Gentsch,
2014). Lunch is then followed by practice, potentially tutoring and study hall after, then dinner,
then taking care of any additional school work if there is enough time, and finally going to bed
hopefully at an appropriate time (Gentsch, 2014). Student-athletes have limited power to
manage their schedule for academic and general life demands, forcing them to maintain an
unrelenting level of discipline, regardless of the stress and fatigue from other contributors such
as academics, varying motivation levels, dissatisfaction with academic environment, or
interpersonal relationships (Gayles, 2009; Gentsch, 2014).
Athletic Implications of Sleep
It is no secret that many student-athletes have a brutal travel schedule during their
competitive season. This causes student-athletes to spend many nights on the road in hotels and
unfamiliar places. When sleeping in foreign locations, the brain has a hard time relaxing,
resulting in one half of the brain not entering into sleep as deeply as the other half (Walker,
2017). This anomaly is due to a natural instinct in the brain that acts as a defense mechanism
when in a new location (Walker, 2017). During these nights of compromised sleep, the body
resists stages 3 and 4 of deep sleep, which is the essential part of metabolism and cardiovascular
recovery (Horne, 2016; Walker, 2017).
Talking more about some of the benefits of sleep for student-athletes, REM sleep is a
focal point. When in REM sleep certain parts of the brain become 30 percent more active than
when you are awake (Walker, 2017). During REM sleep the brains visual, motor, emotional, and
memory functions increase (Horne, 2016). The cardiovascular system is also seen to repeatedly
speed up and slow down (Horne, 2016). During REM sleep, the brain paralyzes the body in
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order for it to dream safely (Walker, 2017). Perhaps the greatest benefit to REM sleep when
considering athletic performance is the brain’s ability to replay real experience events 20 times
faster than when awake (Horne, 2016; Walker, 2017). During this time, motor skills are finetuned making them better and faster (Walker, 2017).
Tactics to Enhance Sleep
There are so many things for college student-athletes to get distracted by throughout their
day. On top of these distractions, they have practices to attend and school, which comes with
regular homework assignments to complete (Beauchemin, 2014). It is important for studentathletes to know some tips for how to achieve a better quality of sleep, which will help them to
manage their daily activities more efficiently. Things such as napping, limiting the use of
technology at night, implementing a caffeine curfew, and planning their sleep schedule can help
them achieve a dramatically higher level of productivity (Stevenson, 2016).
Napping
With busy schedules and inconsistent sleep times, it is common that many studentathletes experience sleep debt (Fullagar et al., 2015). A commonly used sleep strategy among
student-athletes to recover from those sleep debts is the restorative nap (Fullagar et al., 2015).
Naps seem to show associations to improving alertness, sleepiness, short-term memory, and
accuracy during reaction-time tests (Waterhouse et al., 2007). In addition to those factors, a
study conducted by Waterhouse et al., found improvements in mean sprint performance after a
30-minute post-lunch nap after 4 to 5 hours of sleep restriction. On the foundations of this, there
are suggestions that student-athletes should take a post-lunch nap to alleviate the performance
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shortfalls provoked by ultradian biological rhythms that arise within the circadian cycle (Reilly
& Edwards, 2007; Waterhouse et al., 2007).
It seems that napping practices have many benefits and as such, could be used when
necessary in student-athletes’ daily regiments (Fullagar et al., 2015). An example of this
napping practice would be for football players to take a nap after lunch if they are playing a
game that night. However, it is important that, if naps are structured in a student-athletes daily
regiment, they must associate them with the need to enhance performance while not threatening
ensuing sleep patterns, as this could limit the recovery process after training or competition
(Fullagar, et al., 2015). Certainly, while napping seems to be helpful for performance by taking
naps prior to training or competitions, in order to better evaluate its possible effectiveness in
recovery more research is needed (Fullagar et al., 2015).
Cool Temperatures & Darkness
Another important tactic to help improve sleep is addressing the environment in which
the student sleeps. Sleeping in a cool, dark environment can influence the occurrence of sleep
and the quality of the sleep stages (Marshall & Turner, 2016). When sleeping in warmer
environments the heat exposure can lead to greater wakefulness and reduces sleep spent in REM
(Okamoto-Mizuno & Mizuno, 2012). Since regulating core temperature is important, having the
room environment stabilized at room temperature, wearing suitable sleep attire, and sleeping
with comfortable amenities can help avoid temperatures that are too hot or uncomfortable
(Okamoto-Mizuno & Mizuno, 2012).
Core temperature lowers during the onset of sleep while the peripheral temperature
heightens with increased blood flow to the skin, speeding up the onset of sleep and in correlation
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with melatonin release (Burke, 2003; Lack & Gradisar, 2002; Kauchi et al., 2000).
Thermoregulation is vital to sleep, as the body temperature at its core adheres to a cycle,
consistent to that of the 24-hour sleep-wake cycle and the circadian rhythm (Okamoto-Mizuno &
Mizuno, 2012; Van Someren, 2006). Temperatures above and below the thermal neutral
temperature of 29o C (84.2o F) may hinder sleep and trigger wakefulness. (Haskell et al., 1981).
When considering how to externally control core temperature, bedding and bedtime
clothes selection is an easy place to start. The types of bed cover and clothing used can greatly
affect the ability to sleep (Okamoto-Mizuno & Mizuno, 2012). Sleep can be affected more often
by heat produced by clothing and bedding rather than cold exposure, and because wakefulness is
the only sleep stage that can experience thermal increases, wakefulness occurs to sustain
thermoregulation (Okamoto-Mizuno & Mizuno, 2012; Parmeggiani, 1987). Research concludes
that bedding, clothing, room temperature, and humidity must be regulated in order to avoid
adding to the potential increase of core temperature in the body in order to sustain quality sleep
throughout the night (Marshall & Turner, 2016).
Darkness also plays a key role in sleep and is something that can be easily regulated. It is
a well-studied and factually accepted that we sleep better in a dark environment (Stevenson,
2016). However, so many people do not take full advantage of this (Walker, 2017). Having
light sources of any type in your bedroom can disrupt your sleep patterns (Stevenson, 2016). A
common light detraction method is using an eye mask to block out light, however; an eye mask
is not going to be 100 percent effective (Stevenson, 2016). Student-athletes who share rooms or
sleeping quarters with other individuals need to understand this, as having a roommate in a dorm
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or on the road for a competition, is a common occurrence and lights may be on while student
athletes are trying to sleep.
It is also important to have darkness while sleeping because your skin also has receptors
that can pick up light (Campbell & Murphy, 1998). Having any source of significant light in
your bedroom, will trigger your body to pick it up that then sends messages to your brain and
organs that can disturb your sleep (Campbell & Murphy, 1998). The best solution is to black out
all light sources to ensure total darkness (Stevenson, 2016). Another tactic to ensure darkness
caused by natural light is installing “blackout” curtains. Sleep experts suggest that your room be
so dark that you cannot see your hand in front of your face (Stevenson, 2016). It is also
recommended that you get rid of any nightlights or constant sources of light that may be in the
room in which sleep occurs (Stevenson, 2016).
Limit Nighttime Technology Use (Blue Light Waves)
Blue light, as a stimulant, has multiple functions in different medical fields such as
phototherapy or antibacterial treatment of plaque-induced periodontal pathologies (Ebbesen et
al., 2016; Uchida et al., 2015). Over the past several years, laboratories at the Ionizing and Nonionizing Radiation Protection Research Center (INIRPRC) have widened their focus on studying
the health effects of exposure to some technology sources of electromagnetic fields (EMFs) such
as cellular phones, laptop computers, and Wi-Fi routers (Mortazavi et al., 2010; Mahmoundi et
al., 2015). This is because the same blue light waves used for many medical treatments are now
being emitted through common technology devices that are used every day (Motazavie et al.,
2017).
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Over the course of the last 50 years, there has been a decline in average sleep duration
and quality, with direct and correlational consequences on general health and daily functionality
(Walker, 2017; Chang et al., 2015; Jones & Saad, 2013). A representative survey of 1,508
American adults recently uncovered that 90% of Americans use some type of electronic device at
least a few nights per week within 1 hour before their bedtime (Chang et al., 2015). Mounting
evidence from countries around the world shows the negative impact of such technology use on
sleep (Chang et al, 2015; Kimberly & James, 2009; Mortazavi et al., 2010; Mortazavi et al.,
2017). With facts piling up on how technology emitted light can suppress melatonin and
potentially disrupt the body’s circadian rhythm, it is important for student-athletes to understand
why limiting technology use prior to bedtime is important.
The use of electronic devices for reading, communication, and entertainment has greatly
increased in recent years, especially in the higher education setting (Chang et al., 2015; Nakhoul
& Safieddine, 2014). The convenience and ease of access to reading materials in electronic form
add to the popularity of these devices, not to mention their portability (Chang et al., 2015).
Recently, higher education institutions have embarked on the trend of going paperless (Nakhoul
& Safieddine, 2014). As a result, many textbooks and paper resources are switching to eBooks
and documents that are accessible on computers, tablets and phones (Nakhoul & Safieddine,
2014). Although the paperless trend is convenient and good for the environment, it has the
potential to disturb sleep, especially in student-athletes who typically do their homework later at
night due to their hectic day schedule (Gayles, 2009).
Kimberly & James (2009), after conducting a study using an amber lens to block blue
light, stated that not all light is equal: blue wavelengths are the most potent portion of the visible
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electromagnetic spectrum for circadian regulation. In this regard, hindering blue light could
induce a form of physiologic darkness (Kimberly & James, 2009). It has also been shown that
the short-wavelength blue element of the visible light spectrum can alter the circadian rhythm
and stifle the level of melatonin hormone produced in the body (Mortazavi et al., 2017).
Student-athletes should try to limit technology close to bedtime because the short-wavelength
light emitted by smartphones, computers, and tablet screens’ can affect the sleep quality of the
individuals who use devices at night through the suppression of melatonin (Mortazavi et al.,
2017). To be more specific, using blue light emitting technologies 1 hour prior to sleep causes
melatonin peak to occur three hours later (Walker, 2017). Because the timing and quantity of
light and darkness both affect sleep, evening use of an amber lens or filter to block blue light will
positively affect sleep quality (Kimberly & James, 2009).
Research has shown the regulation of circadian rhythms is seen to rely primarily on a
novel photoreceptor, fibers from which connect not to the visual cortex but to the
superchiasmatic nucleus of the hypothalamus (Gooley et al., 2003). This circadian photoreceptor
does not respond to the longer wavelengths of the visual spectrum which is red, orange, or
yellow-green lights, but rather, only to the shorter wavelengths, such as < 550 nm seen in blue
and blue-green lights (Brainard et al., 2001; Thapan et al., 2001; Mortazavi et al., 2017). This is
why not all wavelengths of light are equal in their effects on the circadian clock grid of the brain
(Mortazavi et al., 2017). Blue light is most affective, as replicated experimentally by melatonin
production (Kimberly & James, 2009).? Longer wavelengths have an impact, though lesser,
influence, except at high intensities or when mixed with blue light (Lockley et al., 2003; Hanifin
et al., 2006; Revell & Skene, 2007).
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If the circadian rhythm is reliant mainly on blue wavelengths of light, and if increased
exposure to darkness in the evening may merit an effective treatment for sleep difficulties
associated with circadian disturbance, it is feasible that a blue-light filter may have the same net
effect as darkness (Kimberly & James, 2009). In this regard, it is appropriate that using an
amber screen filter or amber safety glasses in the evening, to filter out blue wavelengths, can
substitute for limiting technology (Kimberly & James, 2009). This filtering of blue-light would
enable individuals to experience the physiologic effects of darkness, yet still allow participation
in evening activities that depend on light and technology (Kimberly & James, 2009). The early
use of amber safety glasses studies have shown subjects preserve normal overnight melatonin
production in a fully lit sleep laboratory (Kayumov et al., 2005) and during a 1 hour bright white
light pulse experiment (Sasseville et al., 2006). These studies suggest using amber filters to
improve sleep and mood; especially individuals who experience sleep debts resulting from sleeponset and mid-sleep insomnia (Kimberly & James, 2009; Mortazavi et al., 2017).
To summarize, the use of sleep disrupting electronic devices around bedtime or
throughout the night should be limited and, if possible, avoided (Chang et al., 2015). This is
because certain light emitted from electronic devices, particularly blue wavelengths, can hinder
the production and delivery of melatonin and can contribute to difficulty falling asleep (Chang et
al., 2015). With a recent increase of light-emitting electronic devices for reading,
communication, and entertainment being used, the overuse of these devices before bedtime has
negative effects on sleep (Chang et al., 2015).
These negative effects can prolong the time it takes to fall asleep, delay the circadian
rhythm clock, suppress levels of the sleep-promoting hormone melatonin, reduce the amount and
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delay the timing of REM sleep, and reduce alertness the following morning (Chang et al., 2015;
Kimberly & James, 2009; Walker, 2017). The use of light-emitting devices directly before
bedtime can also heighten alertness felt at that time, which could delay the ability to fall asleep
(Chang et al., 2015). In conclusion, the use of light-emitting technological devices immediately
before bedtime has biological effects that may increase sleep deficiency and hinder proper timing
of circadian rhythms, both of which can have adverse impacts on performance, health, and safety
(Chang et al., 2015; Mortazavi et al., 2017).
Summary
Our brains and bodies need sleep for a multitude of different functions and getting less
than the optimally required seven to nine hours can lead to a decrease in brain health and
function (Calder, 2003; Xie et al., 2013; Walker, 2017). Sleep deprivation in humans is a
research topic that is always in great discussion and is a recognized cause of limited brain
function that manifests as learning deficiencies, impaired cognition, and increased reaction time
(Lu et al., 2012; Xie et al., 2013). In short, not getting enough sleep can make it harder to learn,
can make you seem less intelligent, and even slows down your ability to recognize what is
unfolding in front of you during your day-to-day activities (Xie et al., 2013).
To date, there is limited literature that depicts what it is that effects student-athletes
performance based on their college experiences (Fullagar et al., 2015). This is why a closer look
at how student-athletes are affected by their college experiences is necessary, as well as, a look at
how those college experiences may limit their athletic and academic performance due to its
potential effects on sleep. If a certain area of the college experience is recognized as a major
problem area for student-athletes to manage, it can open the door for many future studies to take
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a closer look. The most important thing to remember though is this: the number of people who
can survive on six hours of sleep or less, without showing any impairment, rounded to a whole
number, and expressed as a percentage of the population is zero (Walker, 2017).
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Chapter III: Methodology
The culture of the college student-athlete population is one of great determination and
dedication to their craft (Comeaux & Harrison, 2011). Student-athletes would seemingly do
whatever it takes to gain an edge in competition, which is what better sleep can provide (Walker,
2017). During a May, 2018, interview on the Joe Rogan Experience podcast sleep expert Dr.
Mathew Walker stated, “Sleep is the greatest legal performance enhancing drug that most people
are neglecting in sport.” It is very feasible that the student-athletes on this regional public
university football team will take this study very seriously, as it will help them better understand
their bodies’ ability to recover, feel rested for competition and training sessions, and function
better in the classroom.
Research Design
The design of this study was a correlational design. This design is geared to showing a
relationship between the independent variable of amount of sleep, and how it affects the
dependent variables of both academic and athletic performance (Creswell, 2017). The research
method is applicable, as there was no intervention being administered, but rather; sleep habits
were tracked and observed throughout the course of the study and correlated with performance.
This study was conducted during the spring of 2018 semester. The spring semester is
during football’s off-season, which gave the study a controlled environment for observation.
During the off-season, these student-athletes are not in the competitive phase of the season
meaning they will not have daily practices, meetings, and games on the weekends, but rather,
will have only lifting obligations. In a controlled study, it is easier to determine a correlation
between subject’s sleep, which is being observed, to their performance indicators (Creswell,
2017).
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The research questions of this study focuses on what and how the student-athletes’
college experiences affect sleep, and how sleep can affect student-athlete performance.
Prior to the start of offseason training, the athletes created their profiles on the College
Sleep Questionnaire (CSQ) program. In doing this, they charted their daily sleep habits, noting
things that limit them from getting adequate sleep, and receiving helpful tips from the CSQ based
on their answers. This program screens for any prior sleep hindrances going into the study.
Receiving tips is an automatic feature of the software that I am unable to remove.
As the semester progressed, the student-athletes continued logging their daily sleep each
morning when they woke up via an automated SMS Qualtrics survey. Data collected on the
student-athletes’ sleep was compared with their performance in workouts and their academics
with their performance in GPA. This allows student-athletes to see the benefits of consistent
nights of quality sleep.
Performance based measurements were tested at the beginning of the semester and at the
end of the semester. The performance activities tested for correlation to sleep were a one
repetition maximum weight of clean, back squat, and bench press lifting exercises. The WSU
strength and conditioning staff monitored and recorded all performance-based measurements.
Grade point average (GPA) was also tracked using pre semester cumulative GPA compared to
GPA earned at the end of the semester for a classroom correlation to sleep. Pre cumulative GPA
and post semester earned GPA was subtracted from each other and multiplied by 100 to give a
greater spread in the variation of the variable.
Daily sleep measurements were logged within the Qualtrics database system. If a
student-athlete did not get at least seven hours of sleep prior to a training day, the sleep survey
then prompted him to supply the reason in one of five categories. The five categories are (a)
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academic activities (class, studying, homework, group work) (b) athletic activities (practice,
meetings, workouts) (c) social activities (friends, family, roommates, extracurricular events,
electronics) (d) work (on or off campus jobs) (e) and Other (please list). Listed below in Table 1
is a depiction of how the variables were defined, the measurement unit used, and what type of
analysis utilized.
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Table 1
Study Variables
Question
#
1

Variable

Measureme
nt
One of 5
causes

Role in regression
model*
NA

2

% < 7 hrs

Per student

Ratio

% < 7/Total
Response

Independent

2

2

Most prevalent
cause of sleep
loss
Player Class

Per student

Categorical

One of 5
causes

Independent

Per Student

Categorical

Feshman-5th
Year Senior

Independent

2
2
2

GPA pre
GPA post
GPA diff

Per student
Per student
Per student

Interval
Interval
Interval

GPA post –
GPA pre

Dependent

2
2
2

Clean pre
Clean post
Clean diff

Per student
Per student
Per Student

Interval
Interval
Interval

Clean postClean pre

Dependent

Cause

Measurement
Unit
Per night w/
<7 hrs

Type
Nominal

2
2

Back squat pre
Per student
Interval
Back squat
Per student
Interval
post
2
Back squat
Per student
Interval
Squat postdiff
Squat pre
2
Bench press
Per student
Interval
pre
2
Bench press
Per student
Interval
post
2
Bench press
Per student
Interval
Bench postdiff
Bench pre
* Regression model roles relevant for research question 2 only

Dependent

Dependent
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At the conclusion of the sleep study data collection period, a second Qualtrics survey was
administered. This secondary survey garnered a more specific look into the five categories that
have hindered sleep during the study (Academic Activities, Athletic Activities, Social Activities,
Work, and Other). This survey was set up in a Likert scale format which intended to help gather
a better understanding of specific variables that hinder athletes’ sleep and to what degree.
Each of the five categories listed more options with different degrees in which the
athletes indicated the level of effect it had on their sleep. The Likert scale options to choose
from were (a) very often (b) often (c) sometimes (d) rarely (e) and never. Academic variables
measured were (a) class (b) homework (c) group work (d) and studying. Athletic variables
measured were (a) practice (b) workouts (c) and meetings. Social variables measured were (a)
friends (b) family (c) significant other (d) cell phone (e) television (f) social media (g) video
games (h) and tablet/iPad. Work variables measured were (a) on campus job (b) and off campus
job. The other category still had an option for the athlete to have a write in response.
At the end of the Sleep Limitations Likert Scale survey, each athlete was asked to
determine how many hours of sleep they received, on weekdays, while the study was being
conducted. This helped to establish a perceived amount of sleep to compare to the actual amount
of sleep that was determined during the study. Listed below in Table 2 is a depiction of how the
variables were defined, the measurement unit used, and what type of analysis was utilized for the
Sleep Limitations Likert Scale survey.
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Table 2
Sleep Limitations Likert Scale Survey Variables
Question
#

Variable

Measurement
Unit

Type

Measurement

Role in
regression
model*

1

Class

Per Student

Ordinal

Frequency Tables

NA

1

Homework

Per Student

Ordinal

Frequency Tables

NA

1

Group Work

Per Student

Ordinal

Frequency Tables

NA

1

Studying

Per Student

Ordinal

Frequency Tables

NA

1

Practice

Per Student

Ordinal

Frequency Tables

NA

1

Workouts

Per Student

Ordinal

Frequency Tables

NA

1

Meetings

Per Student

Ordinal

Frequency Tables

NA

1

Friends

Per Student

Ordinal

Frequency Tables

NA

1

Family

Per Student

Ordinal

Frequency Tables

NA

1

Significant Other

Per Student

Ordinal

Frequency Tables

NA

1

Cell Phone

Per Student

Ordinal

Frequency Tables

NA

1

Television

Per Student

Ordinal

Frequency Tables

NA

1

Social Media

Per Student

Ordinal

Frequency Tables

NA

1

Tablet/iPad

Per Student

Ordinal

Frequency Tables

NA

1

Video Games

Per Student

Ordinal

Frequency Tables

NA

1

On Campus Job

Per Student

Ordinal

Frequency Tables

NA

1

Off Campus Job

Per Student

Ordinal

Frequency Tables

NA

1

Other

Per Student

Ordinal

Frequency Tables

NA
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Participants
For this study, male collegiate football players were recruited from a regional public
university. Football student-athletes were the targeted population because of their large numbers
and the ability to have a controlled off-season of training. This study included approximately 80
male football student-athletes competing at the Division II National Collegiate Athletic
Association (NCAA) level as the sample population. These athletes’ age ranges from 18-22
years old. The athletes’ academic level ranges from freshman to fifth year seniors.
At the conclusion of the study’s data collection period, the 80 student-athlete participants
were cut down to 62 participants to achieve sound and complete data sets. Individuals who may
have been injured, quite the team, or who had any other circumstantial reason as to not
participating in both pre and post testing were eliminated from the final analysis.
Instruments for Data Collection
The College Sleep Questionnaire (CSQ) was used to address and track any preexisting
sleep disorders or negative habits the players may have. The CSQ is a multi-dimensional
assessment tool that screens for physiological, psychological and behavioral impediments to
sleep in the college population (Center for College Sleep, 2017). The CSQ is a web-based
application that provides personalized, instant feedback to student-athletes regarding nine
specific measures of sleep health, compares individual students’ sleep to national norms, and
provides practical advice to improve sleep (Center for College Sleep, 2017).
The CSQ allows for easy report generation for clinicians, health educators, or a research
tools in pre-post assessments (Center for College Sleep, 2017). The CSQ is customizable to
individual institutions, so that students are directed to the appropriate on-campus resources for
addressing their physiological, psychological, and academic concerns. Institutions can also
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access collated data to provide more targeted health promotion programs (Center for College
Sleep, 2017).
Qualtrics was used to develop the daily sleep surveys that tracked how many hours of
sleep the student-athletes received each night and the reasons as to why they may not have gotten
enough sleep. A copy is included in Appendix B. An automated SMS system was used as the
delivery mechanism to administer the sleep surveys to the student-athletes. Qualtrics sleep data
was then exported to SPSS version 24 for statistical analysis.
Qualtrics was also used to administer the post study Sleep Limitations Likert Scale
survey. A copy is included in Appendix D. This survey was used to collect greater
specifications for the previously gathered reasons for inadequate sleep during the study.
Analysis
To investigate research question 1, exploratory analysis is used to investigate the primary
causes of lack of sleep. This investigation was restricted to the night’s students reported getting
less than seven hours of sleep. More detailed causes of sleep loss were then investigated using
responses from the Sleep Limitations Likert Scale. Frequency tables were used to chart the
responses for later description in the results section.
Linear regression models were used to investigate the relationship between academic
performance, athletic performance, and amount of sleep. These models were then assessed using
data measured on the per-student basis. Four separate linear regression models were used to
assess sleep’s impact on clean, back squat, bench press, and GPA. In each model, the
independent variable was the percent of nights each athlete gets less than seven hours of sleep.
The four response, dependent variables were: change in academic performance as measured by
GPA pre minus GPA post; and change in athletic performance as measured by clean pre minus
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clean post, back squat pre minus back squat post, and bench press pre minus bench press post.
Each regression model included an adjustment for the player’s class (freshmen, sophomore,
junior, senior, or fifth year senior) as well as the most prevalent cause of sleep loss for that
player. Statistical significance was then accepted at the p < 0.05 level.
Data and Study Quality
All collected sleep data reliability and validity is based upon the ability of the participants
to regularly, and honestly, track their sleep. All data submitted was anonymous in hopes of
enhancing the accuracy of recorded sleep data. There was a benefit to completing the study with
a familiar population as it allows for extra insight into specific processes that occur within the
football lifting program that affect players performance outcomes. I acknowledge there are risks
involved in completing the study with familiar participants. Participants may not be as open to
reporting accurate feedback or providing full disclosure with the strength staff due to the
authoritative position they hold.
The consistency of this study was based upon the ability of the automated SMS
messaging system to successfully deliver daily survey messages. As this system was a pilot
system at the university, it was important that it worked correctly for participants to regularly get
their daily sleep surveys. The ability to check the accuracy of the sleep responses was
determined by the sleep study responses compared to the post test Likert scale survey. This
helped to differentiate any differences between actual and perceived sleep levels.
Human Subjects Approval- Institutional Review Board (IRB)
All data was de-identified for publication purposes. If specific individuals are referenced,
no names were given. Instead, a participant 1, participant 2, etc. format of identification is used.
Participation in this study is voluntary. A decision not to participate involved no penalty or loss

54
of benefits to which those invited to participate are entitled. Participants had the ability to
discontinue participation at any time without penalty or loss of benefits. A decision not to
participate or a decision to withdraw from the study did not affect the student-athlete’s current or
future relationship with the institution and/or the strength and conditioning staff on whose behalf
the research was being conducted.
All participants received an informed consent document stating what the study entailed
and rights given throughout the study. The document was read to the participants (by the
researcher), allowed time for any questions, and then had the participants sign the document if
they were comfortable with everything stated in it. It is important for each participant to
understand that the data will be looked at as a whole, and their names will not be used, as they
may hold back honest answers and opinions in fear of getting in trouble with their sport coaches.
To best prevent a coercive situation of student-athlete participation, every SMS message
had an opt out clause within the message for student-athletes to remove themselves from the
study. This removal came without any of their sport coaches being able to relate the removal to
the participant. This Study has been approved by the IRB and the letter of approval can be found
in Appendix C.
Summary
Sleep is a variable that is recognized by coaches, athletes, and students as a critical aspect
to success, yet it is very common for these individuals not to commit to healthy sleep habits
(Mah, Mah, Kezirian, & Dement, 2011). This is due to a combination of many things such as
academic activities, athletic activities, social activities, work, and a multitude of other factors. It
is important to realize that it takes a certain degree of voluntary commitment and self-discipline
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to achieve a healthy sleep schedule. The hope is that this study has shed light on how sleep can
positively or negatively associate with student-athlete performance on and off the playing field.
To date, there is limited literature about how the college experience affects both student
athletes’ academic and athletic performance. This is why a closer look at how student-athletes
are affected by the college experience was necessary, as well as, to look at how the college
experience may limit their athletic and academic performance due to a lack of sleep. As certain
areas of the college experience were identified as a major problem area for student-athletes to
manage, it has opened the door for future studies to take a closer look.
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Chapter IV: Results
Adequate sleep is sometimes a difficult task for many student-athletes. At the root of this
problem are their abilities to manage all the activities they are asked to do and the ability to get
adequate sleep to ensure optimal recovery. This study addresses two primary research questions:
(1) what elements of the college experience are related to poor sleep habits and (2) what effects
does sleep have on student-athlete performance?
This chapter discusses the findings for these two primary research questions through a
quantitative lens. The overall study results are displayed with a review of the participants and
statistical methodology used. A breakdown of research question 1 will be reviewed through a
frequency model of how often certain events effected players sleep and to what degree.
Research question 2 is analyzed through a statistical regression model. This question will
address how the frequency (% of nights with 7 or more hours) of adequate sleep effects academic
performance (GPA), and athletic performance (clean, back squat, and bench press exercises). A
control of academic year of each student-athlete will also be addressed in the regression model to
account for any impact on performance.
Research Findings
Change in athletic performance is associated with the proportion of nights with adequate
sleep. Student-athletes who averaged more hours of sleep per night also tended to see greater
increases in athletic performance. There was no evidence that change in academic performance
was associated with amount of sleep. There was no evidence that the relationship between
changes in academic or athletic performance were modified by the students’ year in school.
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Research Question 1
Research question 1 is geared towards finding what aspects of the college experience
hinder student-athletes from getting sleep. The data collection and analysis of research question
1 consists of two parts. The first is the reporting from the in-semester daily responses to the
question of what kept student-athletes from getting seven hours of sleep the night before. The
second part of research question 1 is a further analysis by way of the post semester sleep
limitations likert scale survey that the student-athletes took. Data pertaining to the in-semester
survey will be presented first, followed by data obtained from the post semester sleep likert scale
survey. This will be followed by a synopsis of both data sets together and what it is that can be
learned from it.
In semester sleep survey data. In order to find what elements limited student-athletes
from getting at least seven hours of sleep, an automated survey via SMS messeging tracked the
activities that athletes reported interferred with their quantity of sleep. These activities were
tracked throughout the semester and analyzed with frequency tables.
Below in Figure 2 and Table 3 is a depiction of how often students reported that certain
activities were the cause of student-athletes not getting at least seven hours of sleep
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Figure 2: Percentage of Causes to Not Achieving at Least Seven Hours of Sleep (in semester)
Table 3
Frequency and Percentage of Causes for Not Achieving at Least Seven Hours of Sleep (in
semester)
Activity

%

Count

Academic Activities

27%

176

Athletic Activities

14%

92

Social Activities

35%

232

Work

3%

18

Other

21%

138

Total

100%

656
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Social activities were indicated to be the greatest barrier to achieving adequate sleep at
35%. This is then followed by academic activities at 27%, other activities at 21%, athletic
activities at 14%, and work at 3%.
Sleep limitations likert scale data. As previously stated, to adress research question 1,
frequency tables were used to determine what college experiences most effected student-athletes
in their ability to get adequate sleep. The sleep limitations likert scales contained more specific
activity categories which the student-athletes could select when compared to the responses
through the SMS survey.
Depicted below in Figure 3 and Table 4 is the percentage and frequency of academic
activities and to what degree student-athletes sleep was effeted by various academic activities.

Figure 3: Percentage of Academic Activities Affecting Sleep (post semester)
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Table 4
Frequency of Academic Activities Affecting Sleep (post semester)
Academic Activity

Very Often

Often

Sometimes Rarely

Never

Total

Class

8

13

14

19

8

62

Homework

10

24

22

4

2

62

Group Work

3

7

22

23

7

62

Studying

9

27

19

5

2

62

When it came to academic activities homework and studying accounted for most of the
responses to not getting adequate sleep. Student-athletes report that homwork effected their
ability to get adequate sleep: 16.67% reported this “very often” and 39.58% reported it “often.”
Student-athletes also reported that studying effected their ability to get adequate sleep: 14.89%
said “very often” and 44.68% said “often.”
Depicted below in Figure 4 and Table 5 is the percentage and frequency of athletic
activities and to what degree student-athletes sleep was effeted by various athletic activities.
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Figure 4: Percentage of Athletic Activities Affecting Sleep (post semester)
Table 5
Frequency of Athletic Activities Affecting Sleep (post semester)
Athletic Activity

Very Often

Often

Sometimes

Rarely

Never

Total

Practice

13

5

13

18

13

62

Workouts

26

19

8

7

2

62

Meetings

23

17

12

7

3

62

Looking at the athletic activities that student-athletes indicated resulted in inadequate
sleep time, workouts had the largest impact as it gathered 43.75% “very often” and a 31.25%
“often” selections regarding not getting adequate sleep. This was followed by meetings with a
response of 37.50% “very often” and a 27.08% “often” rating, and practice with a 20.83% “very
often” and an 8.33% “often” selections respectivly.
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Depicted below in above Figure 5 and Table 6 is the percentage and frequency of
activities and to what degree student-athletes sleep was effeted by various social activities.

Figure 5: Percentage of Social Activities Affecting Sleep (post semester)
Table 6
Frequency of Social Activities Affecting Sleep (post semester)
Social Activity
Friends
Family
Significant Other
Extracurricular
Activities
Television
Cell Phone
Social Media
Video Games
Tablet/iPad

Very Often
9
3
5

Often
24
7
10

Sometimes Rarely
17
12
16
25
16
19

Never
0
9
12

Total
62
62
62

4

12

21

16

9

62

7
8
2
2
1

8
12
13
19
0

16
23
20
23
8

21
17
23
10
15

10
2
4
8
38

62
62
62
62
62
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The next area of interest causing inadequate sleep is social activities. By a marginal
degree, the top area of impact is the result of interactions with friends. Friends accounted for
14.58% “very often” and 37.5% “often” responses from student-athletes not getting adequate
sleep. The next closest relevant area of note that effected sleep was use of cell phones. Cell
phones accounted for 12.77% “very often” and 19.15% “often” reponses regarding hindering the
ability to obtain inadequate sleep. It is also signifigaint to point out that, from a technology
standpoint, student-athletes say tablets/ipads were not a cause of interferring with sleep, with
61.7% saying ipads and tablets “never” effected their sleep. This was drastically different from
other technology devices (cell phones, video games, television, and social media). Finally, there
seeemd to be a slight differentiation between on and off-campus jobs when it came to adequate
sleep, although neither had large impacts.
Depicted below in Figure 6 and Table 7 is the percentage and frequency of activities and
to what degree student-athlete sleep was affected by work.

Figure 6: Percentage of Work Affecting Sleep (post semester)
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Table 7
Frequency of Work Affecting Sleep (post semester)
Work

Very Often

Often

Sometimes Rarely

Never

Total

On Campus Job

1

2

2

4

53

62

Off Campus Job

3

6

10

8

35

62

Few student-athletes reported that on-campus jobs effected their sleep “very often,”
2.17%, or “often,” 4.35%. It is important to note that 82.61% of the athletes reported that oncampus jobs “never” effected their sleep. To a slightly higher degree, they reported that offcampus jobs effected their sleep “very often,” 6.52%, and “often,” 10.87%. Students indicated
at a 52.17% rate that off-campus jobs “never” affected their ability to get adequate sleep. This
occurance is likely the result of on-campus jobs being worked within the daily operating hours of
the university campus. Typically, off-campus jobs that college indivduals secure are within the
restaurant industry and have later hours that student-athletes work (Perna, 2010).
Combined surveys. Below in Table 8 is the combined results of the in-semester sleep
limitations survey of percent of nights not getting sleep due to the general categories and the
results from the post semester sleep limitations likert scale. This table is formated to give a side
by side comparison of what differences exist between the two forms of data collection and to
what degree certain aspects of student-athletes’ college experiences were most troublesome for
achieving adequate sleep.
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Table 8
Factors Affecting Sleep

Activity Type
Academic
Class
Homework
Group Work
Studying
Athletic
Practice
Workouts
Meetings
Social
Friends
Family
Significant Other
Extracurricular
Activities
Television
Cell Phone
Social Media
Video Games
Tablet/iPad
Work
On Campus
Off Campus
Other

Percent
Cause of <
7 Hours of
Sleep
27%

Percent of How Activities Affected Sleep
Very Often

Often

Sometimes

Rarely

Never

12.5%
16.7%
4.3%
14.9%

20.8%
39.6%
10.6%
44.7%

22.9%
35.4%
36.2%
31.9%

31.3%
6.3%
38.3%
6.4%

12.5%
2.1%
10.6%
2.1%

20.8%
43.8%
37.5%

8.3%
31.3%
27.1%

20.8%
12.5%
20.8%

29.2%
10.4%
10.4%

20.8%
2.1%
4.2%

14.6%
4.2%
8.5%

37.5%
10.4%
17.0%

27.1%
29.2%
25.5%

20.8%
41.7%
29.8%

0.00%
14.6%
19.2%

6.4%

19.2%

34.0%

25.5%

14.9%

10.4%
12.8%
4.3%
4.3%
2.1%

12.8%
19.2%
21.3%
29.8%
0.00%

25.5%
36.2%
31.9%
36.2%
12.8%

34.0%
27.7%
36.2%
17.0%
23.4%

17.0%
4.2%
6.4%
12.8%
61.7%

2.17%
6.52%

4.35%
10.87%

4.35%
17.39%

6.52%
13.04%

82.61%
52.17%

14%

35%

3%

21%

During in semester data collection, student-athletes were asked to indicate their daily
sleep levels through an automated survey that was sent to their phones each morning. The
survey, consisting of potentially one or two questions, asked how much sleep they recived the
night before, and if less than seven hours, the survey promted a second question asking why they
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did not recieve at least seven hours of sleep. The secondary question was multiple choice with
the options of academic activities, athletic activities, social activities, work, or other.
For post semester data collection a sleep limitations likert scale was utilized. This survey
allowed for student-athletes to further identify deeper sub categories to which they indicated as
barriers to sleep during the semester of the study. This post semester survey also allowed for
student-athletes to indicate to what degree each category affected their ability to get adequate
sleep.
At the conclusion of the data collection proccese, a couple things stood out. The
prevalence of athletic activity reasons varied between the two surveys. The in-semester reports
put the athletic activity category behind social and academic demands, but the post semester
survey reports show it to be signifigaintly the most prominent category student-athletes’ indicate
to be a hinderance to sleep. This variation between the in-semester and post semester survey
could be due to what student-athletes percieve to be a hinderence to sleep and what actually is a
issue causing a lack of sleep.
As previously stated social activities proved to indicate the greatest barrier to achieving
adequate sleep at 35%. Within the 35% of social activities hindering sleep friends at 37.5%
“often” and 27.1% “sometimes” accounted for the bulk of the rational. It is also important to
note that friends 0% “never” was a reason for getting adequate sleep. This means that friends
were always a reason for not getting adequate sleep to some degree. On the other end of the
spectrum tablets/ipads were 61.7% “never” a reason for losing sleep. This can signify that these
student-athletes may not typically use this type of technology.
Looking at all of the social activity data as a whole when comparing the two studies, the
student-athletes 35% inturpretation of not getting adequate sleep for the social activities category
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aliagns closest with the percentages in the “often,” “sometimes,” and “rarley” choices. This
signifies that student-athletes indication of how they were affected by each sub category of social
activities was not extreme to either degree of the likert scale survey.
Social activities is then followed by academic activities at 27% reasoning for not getting
at least seven hours of sleep. Looking at what student-athletes signified as problem areas in the
academic activities category class was signified fairly even throughout the likert scale survey. A
possible outcome is that each student-athlete has different class loads, class times, and level of
class dificulty. Some individuals might have courses with many labs and outside requirnments
wereas others may have courses in which you only meet at the alloted times for the credit
requirnments.
Also within the academic activities homework is seen to be response heavy in the “often”
and “sometimes” choices at 39.6% and 35.4%. These options combined equate for 75% of the
rational to the degree homework affects student-athletes ability to achieve adequate sleep. In
similar fashion, responses to studying is almost parrelle to the responses to homework suggesting
that these two activities could be regarded as relatively indistinquishable activities.
To round out the last academic activity that was looked at, group work is mostly seen to affect
student-athletes ability to sleep 36.2% “sometimes” and 38.3% “rarly” which accounts for almost
75% of the total responses. The analysis of these results may indicate that group work is not a
major contributor to academic activities that hinder sleep but it can indeed acount for a portion of
it. Student-athletes typically have a busy schedule during the early mornings through the late
afternoons, thus leaving critical time for group work activities only later in the evenings.
Other activities account for 21% reasoning for not getting at least seven hours of sleep.
With the in-smester sleep survey, student-athletes that indicated other as a reasoning to not
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getting adequate sleep also had the option to write in what they described as other, but this was
rarely done. When student-athletes did however choose to write in an other option it was
typically an activity that would be closer catergorized as a social activitiy. Because other did not
have a likert scale option, but again a write in option on the post semster likert sleep survey I am
lead to believe that a large majority of “other” activities would be closer in line with social
activities. This in turn would greater enhance the degree in which social activities affected these
student-athletes ability to get sleep.
Looking at athletic activities, there was a 14% cause for not getting at least seven hours
of sleep. Workouts at 43.8% “very often” and 31.3% “often” followed by meetings at 37.5%
“very often” and 27.1% “often” were the greatest indicators. The student-athletes used in this
study would have almost all of their workouts and meeting starting at 6:00 a.m. every day.
These elucidations to how their sleep is affect pertains to not being able to go to bed, but rather,
referring to the time they must wake up.
Finally work was a 3% cause for not getting at least seven hours of sleep. The majority
of the responses seen as to what degree work effected sleep was identified as 82.6% “never” for
on-campus jobs and 52.2% “never” for off-campus jobs. Off-campus jobs did see a 17.4%
“sometime” and 13% “rarely” mark which could be an indication to the type of jobs that are
being worked off-campus.
Research Question 1 Summary
When providing an answer to research question 1, it is best described in two parts. The
first part is looking at what category of activity is the greatest problem area for student-athletes
to get sleep (see Table 1). This was found to be social activities. Along with that, studentathletes determined that academic activities were more frequently the cause of not getting
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adequate sleep (at least seven hours) over athletic activities. This can be interpreted in a variety
of ways. It could be that student-athletes were putting “student” ahead of “athlete,” indicating
that they are categorizing their studies ahead of their athletic endeavors. Another potential
reason is that student-athletes complete their athletic activities first and on a set schedule, thus
leaving whatever leftover time during their day for academic activities and sleep. This data gives
a broad vision of what activities within student-athletes college experiences hinder adequate
sleep and will be discussed further in Chapter 5.
The second part of this answer is looking within the broad categories tracked during the
in-semester survey and providing more context to them via the post semester sleep limitations
likert scale survey. It showed that spending time with friends was the biggest issue in the
student-athletes social setting. Other areas of note were “homework” and “studying” within the
academic activities category and “workouts” within the athletic activities category.
Research Question 2
Research question 2 addresses how a lack of sleep from various college experiences
effect student-athlete performance, both academically and athletically. This section will take a
quantitative look into how strong the correlations are between sleep and performance. Four
separate linear regression tests were conducted on the independent variables of sleep and year in
school to determine how they affect the dependant variables of GPA, and weightroom
measurements of a clean, back squat, and bench press.
Descriptive Statistics
This study consists of two independent variables; percent of nights with seven or more
hours of sleep and student-athletes’ academic year in school (class), along with four dependent
variables of GPA, clean, back squat, and bench press.
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The below data in Tables 9 and 10 depict the descriptive statistics for the independent
and dependent variables. The total number of participants (n) is listed along with the mean,
median, mode, and standard deviation.
Table 9
Descriptive Statistics: Independent & Dependent Variables
Variable

N

Minimum

Maximum

Mean

Std. Deviation

62

.00

1.00

.77

.2702

GPA Change

62

-1.19

1.68

.06

.5024

Clean Change

62

-30.0

58.0

9.79

15.3955

Back Squat Change

62

-80.0

135.0

6.21

35.4212

Bench Press Change

62

-35.0

65.0

9.85

16.3458

Valid N (listwise)

62

Mean

Std. Deviation

2.11

1.057

Percent of nights with
>7 hours of sleep

Table 10
Descriptive Statistics: Independent Variable (Control)
Variable

N

Class

62

Valid N (listwise)

62

Minimum Maximum
1

5

The mean for percent of nights with >7 hours of sleep was 0.77+0.2702 which shows that
the average student-athlete achieved at least 7 hours of sleep approximately 77% during the
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study. The mean change in GPA was 0.06+0.5024 resulting for an average difference in GPA of
approximately 0.06 points from pre-term cumulative GPA to study term GPA. Looking at clean
results, the mean was 9.79+15.3955 resulting from an average increase in clean over the course
of the semester of approximately 9.79 pounds. The mean for change in back squat was
6.21+35.4212 resulting from an average increase in back squat over the course of the semester of
approximately 6.21 pounds. Finally, mean change in bench press was 9.85+16.3458 resulting
from an average increase in bench press over the course of the semester of approximately 9.85
pounds.
The change in performance means had large standard deviations across all four variables.
This is in part due to the large differences in increases or decreases seen in the study outliers
along with the sample size of the population. Looking more specifically at the athletic
performance variables, back squat had a significantly larger spread between its minimum and
maximum points than seen in the clean and bench press exercises.
Table 10 depicts the descriptive statistics for the control variable, which is also another
independent variable. The total number of participants (n) is listed along with the mean, median,
mode, and standard deviation. The mean for Table 8 is 2.11+1.057 which reflects the low
number of seniors in the sample, due to senior team members graduating and no longer
participating in off-season activities.
For research question 2, seeking to identify what effects sleep has on student-athlete
performance, four separate linear regression models were used. The percent of nights studentathletes received seven or more hours of sleep per night throughout the semester was used as the
independent variable and GPA (academic performance), clean, back squat, and bench press
(athletic performance) were used as four separate dependent variables. Each regression analysis
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was also controlled for the students’ academic year in school in order to determine any
differentiation between classes. This was done by including their class within the linear
regression model as an independent variable.
The table below (Table 11) depics a correlation matrix showing the correlational strength
of each dependent performance variable to the independent variables of percent of nights with
seven or less hours of sleep and class.
Table 11
Correlation Matrix
Percent of nights

Class
Class
Percent of nights

with >7 hours of

GPA

Clean

Squat

Bench

sleep

Change

Change

Change

Change

1
-0.038

1

GPA Change

-0.164

.168

1

Clean Change

-0.147

.527

-0.005

1

Squat Change

-0.087

.429

0.121

.498

1

Bench Change

-0.217

.501

-0.016

.575

.450

with >7 hours of
sleep

1

Note: Correlation strength; .10 small effect size, .30 medium effect size, .50 large effect size
(Cohen, 2013)
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The correlation matrix shows a -0.038 correlation between the independent variables of
percent of nights with seven or more hours of sleep and class. There are high correlations
between percent of nights with seven or more hours of sleep and the dependent athletic
performance variables of clean, r= 0.527, back squat, r= 0.429, and bench press, r= 0.501 (see
Table 9). We also see relatively high correlations between the changes in the three lifting
variables, which suggests that those who went up in one exercise also did better in the other two
and those who went down in one also went down in the others.
The table shows a negative correlation between the independent variable of class with all
four of the dependant variables of GPA, clean, back squat, and bench press. This indicates that
there is no signifigant correlation between student-athletes’ year in school to academic and
athletic performance. The table also shows that the independent variable of percent of nights
with >7 hours of sleep is positively correlated to GPA, clean, back squat, and bench press,
however, it is only statistically signifigantly correlated to clean, back squat, and bench press, but
not GPA.
Results of Statistical Analysis
This portion of chapter four presents the statistical analyses done on the independent and
dependant variables. I conducted four seperate linear regression tests on the effects of the
percentage of nights with more than seven hours of sleep on student athletes (a) GPA (b) clean
(c) back squat (d) and bench press. Within these linear regression tests, student-athletes year in
school was also part of the model in order to account for whether a longer time in the academic
and exercise programs made it harder to make incremental improvements in the performance
indicators.
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Below are the four separate linear regression analyses conducted on GPA, clean, back
squat, and bench press.
GPA & sleep. The first linear regression test I conducted was on the dependent variable
of change in student-athlete GPA. This was calculated by subtracting their cumulative GPA
going into the semester from their semester GPA at the end of the semester. The percentage of
nights with more than seven hours of sleep was the independent variable.
Table 12
Statistical Significance of Sleep on GPA
Model
1

Sum of Squares

df

Mean Square

F

Sig.

.814

2

.407

1.647

.201b

Residual

14.582

59

.247

Total

15.396

61

Regression

The regression for the first model was not statistically significant, F(2, 59)=1.647,
p<0.201 (see Table 12).
Table 13
Covariation of GPA on Sleep
Std. Error of the
Model

R

R Square

Adjusted R Square

Estimate

1

.230a

.053

.021

.49715
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The regression test shows an R Square value of 0.053, indicating that sleep can account
for 5.3% of the variation of the GPA variable (see Table 13).
Table 14
Sleep Association with GPA

Model
1

Unstandardized

Standardized

95.0% Confidence

Coefficients

Coefficients

Interval for B

B

Std. Error

(Constant)

-.017

.234

Percent of

.300

.236

-.075

.060

Beta

Lower

Upper

t

Sig.

Bound

Bound

-.071

.944

-.485

.452

.162

1.274

.208

-.171

.772

-.158

-1.242 .219

-.195

.046

nights with >7
hours of sleep
Class

The results suggest that that neither variable has a statistically significant association with
the change in student’s GPA (β=0.162, p<0.208) (see Table 14). The model shows that one unit
(Std Var) in the sleep variable is associated with a change of .162 units (std var) in the dependent
variable. In effect, the impact of the two variables cancel each other out, so the overall model
has even less explanatory value.
Clean & sleep. The second linear regression test I conducted was on the effect of sleep
on athletic performance, with the dependent variable (clean). The percentage of nights with
more than seven hours of sleep and year is college were again the independent variables.

76
Table 15
Statistical Significance of Sleep on Clean
Model
2

Sum of Squares

df

Mean Square

F

Sig.

Regression

4249.296

2

2124.648

12.279

.000b

Residual

10208.979

59

173.034

Total

14458.274

61

The regression for the second model was statistically significant, F(2, 59)=12.279, p<
0.001 (see Table 15).
Table 16
Covariation of Clean on Sleep
Std. Error of the
Model

R

R Square

Adjusted R Square

Estimate

2

.542a

.294

.270

13.1542

The regression test shows an R Square value of 0.294 indicating that sleep has a
correlation to clean (see Table 16). This correlation accounts for 29.4% of the variation in max
weight lifted in the clean exercise.
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Table 17
Sleep Association with Clean
Unstandardized

Standardized

95.0% Confidence

Coefficients

Coefficients

Interval for B

Std.
Model
2

B

Error

(Constant)

-9.235

6.200

Percent of nights

29.760

6.238

-1.841

1.594

Beta

Lower

Upper

t

Sig.

Bound

Bound

-1.489

.142

-21.642

3.172

.522

4.771

.000

17.279

42.242

-.126

-1.155

.253

-5.031

1.348

with >7 hours of
sleep
Class

The results suggest that the average number of nights student-athletes slept more than
seven hours is positively associated with their ability to increase performance with the clean
exercise (β=0.522, p<0.001) (see Table 17). The model shows that one unit (Std Var) in the
sleep variable is associated with a change of .522 units (std var) in the dependent variable.
Back squat & sleep. The third linear regression test I conducted was on the effect of
sleep on athletic performance, with the dependent variable (back squat). The percent of nights
with more than seven hours of sleep and year in college were again the independent variables.
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Table 18
Statistical Significance of Sleep on Back Squat
Model
3

Sum of Squares

df

Mean Square

F

Sig.

Regression

14474.300

2

7237.150

6.880

.002b

Residual

62059.974

59

1051.864

Total

76534.274

61

The regression for the third model was statistically significant, F(2, 59)= 6.880, p<0.01
(see Table 18).
Table 19
Covariation of Back Squat on Sleep
Std. Error of the
Model

R

R Square

Adjusted R Square

Estimate

3

.435a

.189

.162

32.4325

The regression test shows an R Square value of 0.189, indicating that sleep has a
correlation to back squat (see Table 19). This correlation accounts for 18.9% of the variation in
max weight lifted in the back squat exercise.
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Table 20
Sleep Association with Back Squat
Unstandardized

Standardized

95.0% Confidence

Coefficients

Coefficients

Interval for B

Std.
Model
3

B

Error

(Constant)

-31.846

15.287

Percent of nights

55.900

15.379

-2.361

3.930

Beta

Lower

Upper

t

Sig.

Bound

Bound

-2.083

.042

-62.436

-1.256

.426

3.635

.001

25.126

86.674

-.070

-.601

.550

-10.224

5.503

with >7 hours of
sleep
Class

The results suggest that the average number of nights students slept more than seven
hours is positively associated with their ability to increase performance with the back squat
exercise (β=0.426, p<0.001) (see Table 20). The model shows that one unit (Std Var) in the
sleep variable is associated with a change of .426 units (std var) in the dependent variable.
Bench press & sleep. The fourth linear regression test I conducted was on the effect of
sleep on athletic performance, with the dependent variable (bench press). The percent of nights
with more than seven hours of sleep and year in college were again the independent variables.
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Table 21
Statistical Significance of Sleep on Bench Press
Model
4

Sum of Squares

df

Mean Square

F

Sig.

Regression

4730.670

2

2365.335

12.064

.000b

Residual

11567.718

59

196.063

Total

16298.387

61

The regression for the fourth model was statistically significant, F(2, 59)= 12.064,
p<0.001 (see Table 21).
Table 22
Covariation of Bench Press on Sleep
Std. Error of the
Model

R

R Square

Adjusted R Square

Estimate

4

.539a

.290

.266

14.0023

The regression test shows an R Square value of 0.290 indicating that sleep has a
correlation to bench press (see Table 22). This correlation accounts for 29% of the variation in
max weight lifted in the bench press exercise.
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Table 23
Sleep Association with Bench Press
Unstandardized

Standardized

95.0% Confidence

Coefficients

Coefficients

Interval for B

Std.
Model

B

Error

(Constant)

-6.676

6.600

Percent of nights

29.851

6.640

-3.062

1.697

4

Beta

Lower

Upper

t

Sig.

Bound

Bound

-1.012

.316

-19.883

6.531

.493

4.496

.000

16.564

43.137

-.198

-1.805

.076

-6.457

.333

with >7 hours of
sleep
Class

The results suggest that the average number of nights students slept more than seven
hours is positively associated with the student-athletes ability to increase their performance with
the bench press exercise (β=0.493, p<0.001) (see Table 23). The model shows that one unit (Std
Var) in the sleep variable is associated with a change of .493 units (std var) in the dependent
variable.
The answer to research question 2 pertaining to how sleep effects performance was that
sleep had an impact on performance, significantly on athletic performance; however, it did not
have a statistically significant impact on academic performance.
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Relationship of Academic Year to Performance
Because there was representation of multiple levels of school academic years in this
study, the utilization of class as a control within the regression models is necessary. There were
62 total participants represented in the model. The participant distribution by class was freshman
(n= 21), sophomores (n= 21), juniors (n= 12), seniors (n= 7), and 5th year seniors (n= 1). The
results suggest that academic year was not statistically significantly associated with performance,
both academic and athletic.
Summary
There are three key takeaways from the results discussed in this chapter. The first is that
there is indeed a positive correlation between how often student-athletes achieved adequate
levels of sleep and athletic performance indicators (clean, back squat, and bench press exercises).
The second is that there was no significant relationship seen from a statistical standpoint between
how often student-athletes achieved adequate levels of sleep and academic performance (GPA).
The third is that there was a significant association to sleep and athletic and academic
performance when controlled for the student-athletes academic year in school, although; the
relationship is more strongly associated with athletic performance and not as strongly associated
to academic performance. This is an indicator that sleep does have an impact beyond what may
be a limiting factor for year in school.
The results obtained from the correlational analysis between sleep amount and how often
student-athletes achieved adequate levels of sleep to athletic performance are closely in line with
the literature. The results pertaining to sleep amount and how often student-athletes achieved
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adequate levels of sleep to academic performance, however, did differ from the literature. This
could be due to several explanations pertaining to difficulties in verifying GPA. This will be
discussed in further detail in the coming chapter.
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Chapter V: Discussion
This study’s purpose was to determine the factors that keep collegiate student-athletes
from getting adequate levels of sleep due to their college experiences and how that effects their
performance both academically and athletically. Being a collegiate student-athlete comes with
many obstacles that can be both physically and cognitively draining (Comeaux & Harrison,
2011). These individuals have a different college experience than a traditional college student.
Because of this, many things can affect their ability to get quality sleep on a nightly basis. This
inability to get adequate sleep, though inadvertent at times, can be a major detriment to their
abilities to perform (Fullagar et al., 2015 & Walker, 2017).
These issues of college experiences that create less than ideal sleeping habits have been
addressed in Chapter 1 along with how to assess the effects of the potential sleep loss through
academic (GPA) and athletic (clean, back squat, bench press) measures. Chapter 1 also posed
the question of what causes student-athletes to not get adequate sleep.
Chapter 2 took the preceding chapter statements and examined why the issues are
relevant, as shown in the literature and detailed what student-athletes experience within their
academic and athletic endeavors while attending college. Chapter 2 broke down what sleep is
from a physiological perspective and why quality and quantity of sleep are important. The
chapter also discussed how sleep is associated with student-athlete performance both physically
and cognitively. This was preceded by a synopsis of what the college experience is and how
athletes’ experiences differ from traditional students. The chapter then states what types of
things take place during the college experience that cause a lack of sleep and how to proactively
avoid unhealthy sleep habits.
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Chapters 3 and 4 discuss the methodology of the study and the results that were produced
from the study. The study, conducted with 62 DII football student-athletes, was administered
over the course of a spring semester, which was off-season in this sport. A correlational study
assessed the relationships between sleep amount and frequency, as well as academic and athletic
performance measurements. The statistical analysis consists of four separate linear regression
models to show this relationship. Sleep was the independent variable used in all four models; the
four separate dependent variables were GPA, clean, back squat, and bench press. A control for
academic year in school was also used as an independent variable in the regression analysis. The
study yielded a statistically significant relationship between sleep and athletic performance but
not between sleep and academic performance.
This chapter reflects on key take-aways to the study’s connection to the literature. To
promote transparency, the acknowledgment of limitations in the study’s methods and procedures
will also be discussed. It will then go into implications for theory and practice along with
suggestions for future research to consider on the effects of sleep on student-athletes.
Conclusion
To restate the key study findings, student-athletes who received seven or more hours of
sleep on a consistent basis saw an increase in athletic performance. There was little evidence
that change in academic performance was associated with percent of nights with seven or more
hours of sleep.
There was no statistically significant associations between academic outcomes and
student-athlete academic year in school. Once the variation due to academic year in school was
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removed from the analysis, the correlation between proportion of nights with adequate sleep and
improved athletic performance still was statistically significant. This study also indicated
through frequency measurements that workouts, meetings, practice, studying, homework, and
socializing with peers were overall the greatest activity’s relating to a lack of sleep.
Discussion
Sleep affects performance and the day to day rigor of being a collegiate student-athlete
(Fullagar et al., 2015 & Walker, 2017). Not only does the amount of sleep affect performance
but also the frequency of getting optimal sleep (7-9 hours) can affect level of performance
(Calder, 2003; World Health Organization, 2004; National Sleep Foundation, 2015; Fullagar et
al., 2015, & Walker, 2017). This study detected a strong correlation between athletic
performance measurements of student-athletes cleans, back squats, and bench press exercises
and the proportion of adequate nights’ sleep they received.
Athletic Performance
Student-athletes who consistently received seven or more hours of sleep per night saw
increases across all three athletic performance areas in which they were tested. Correspondingly,
individuals who were not able to get optimal sleep (7-9 hours) on a regular basis saw dips in their
performance across all three athletic performance indicators, most significantly in their back
squat. These performance indicators that show a direct positive correlation to sleep echoes
previous findings in the literature.
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Student-Athlete College Experience
This study showed important findings on issues pertaining to student-athletes’ college
experiences and how those experiences relate to sleep. When it came to academic activities
relating to student-athletes’ ability to get adequate sleep, homework and studying were the top
hinderances. Although this is causing a detriment to sleep, homework and studying are two very
intrenched pieces of academia for both traditional students and student-athletes. Perhaps the
issue lies within the time management of the student-athletes. Or maybe it is a result of just not
enough time in the day to achieve their academic goals while at the same time perusing their
athletic goals? Nonetheless, when it comes to homework and studying, these are two things that
will always be a part of any student’s college experience.
The athletic segment of student-athletes’ college experiences was an area that caused
sleep deficits. Workouts in the weight room, followed by meetings and practice, were the most
significant. Looking specifically at daily workouts in the weight room, it was not that the
athletes were staying up late to work out, but rather, it was that they were having to wake up at
early hours to report to the weight room.
As discussed in the literature in chapter 2, circadian rhythm plays a large role in the
human body’s natural ability to fall asleep and feel awake. This circadian rhythm effect shifts
multiple times in our lives and most significantly while we are in our teenage years until we
reach full maturity (Dietrich et al., 2016). Having these teenagers and young adults report to the
weight room to workout at early hours directly contradicts their bodies’ natural clock that
regulates their ability to sleep efficiently. In order to get optimal sleep, student-athletes need to
go to bed well before their natural clock allows them to feel tired.
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The effect of the circadian rhythm was most recently documented in a study that took
place in multiple school districts in the Minneapolis, MN area (Wahlstrom et al., 2014).
Administrators decided to shift the school start times to better fit students’ natural sleep and
awake times. There was an immediate upward spike in student test scores, as well as in the level
of students’ functionality in the classroom. Although these increases in functioning abilities
were seen in high school-aged students, most of the collegiate student-athletes in this study were
operating on the same circadian rhythm. Therefore, it is important to consider what studentathletes’ natural, internal clocks are telling them. This helps explain why workouts were the top
indicated athletic activity related to student-athletes inability to get proper sleep. Even if the
student-athletes fully intended to get a proper night’s sleep, their body might not have the ability
to properly rest at the time they were expected to be awake and active as part of their athletic
participation.
When it comes to controllable variables affecting proper sleep within the student-athlete
college experiences, social activities are at the top of the list. Social activities are a major part of
the college student experience. These experiences help people to formulate lifelong friendships
and connections during their time in college. From the perspective of the ability to get sleep,
social activities are a constant struggle for young adults, as they often must choose between
social interaction or going to bed.
Student-athletes in this study indicated that friends are the principal hinderance to
achieving adequate sleep. With the desire to form relationships through social activities with
roommates and other friends or teammates, sometimes it can become a lot to handle for college
student-athletes. It can be challenging to choose between a social life or going to bed at a
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responsible time, since they must wake up early for workouts or class. Still, this is a choice that
the student-athletes can make, and sometimes sacrificing social activities in order to prepare for
the next day’s schedule of obligations needs to be weighed.
Technology, such as cell phones, television, video games, and social media, all
contributed to student-athletes’ inability to get proper sleep. One could argue that many of these
technological device issues reflect the same social struggles of prioritizing friends and
relationships. Technology can also hinder the ability to sleep from a scientific standpoint, due to
emission of blue light waves from certain technological devices.
Being on a cell phone, watching television, or doing homework on a computer close to
bedtimes can contribute to insufficient sleep (Mortazavi et al., 2017). The blue light waves from
those sources causes delay in the release of melatonin, and a delay in the calming effect that it
has on the body (Kimberly & James, 2009). The fact that the student-athletes in this study
acknowledged that homework and studying were major issues for getting a proper night’s sleep
may be related to using their computers relatively close to the time they went to bed. This then
compounds the issue since they are already going against the grain of their circadian rhythms’
natural sleep and wake times due to early morning workouts.
On the flipside to the reasoning how technology might hinder sleep, as indicated in this
study, is that student-athletes may not be educated on the fact that blue light waves can hinder
their sleep. Looking at the data, television and cell phones were recognized to a higher degree as
to technological devices affecting sleep as opposed to social media, video games, and
tablets/ipads being an issue. This may indicate that student-athletes acknowledge the act of
physically using those devices hinder their sleep but not from the blue light waves that they emit.
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Another barrier to adequate sleep acknowledged by student-athletes was work,
whether it was on campus work or off campus work. Student-athletes indicated that their work
seldom affected their ability to get adequate sleep, however, when it was a factor, it was often
caused by off campus jobs rather than on campus jobs. This could be the result of two factors.
First, this could be due to when the job obligation occurs during the day. Typically, many on
campus jobs will operate within regular hours of the day, thus not effecting student-athletes sleep
schedule. On the other hand, many off campus jobs that student-athletes get are in the restaurant
industry, in which work hours can go long into the night and can be rather irregular. The second
factor could be related to the commute to an off-campus place of work. If student-athletes work
on campus it is likely that they are not commuting far from where they live, however, if they
have an off-campus job, there may be a more significant commute involved.
Academic Performance
To end this section of how sleep affects performance, a discussion on the research
findings of the academic performance indicators will be next. Grade point average calculations
from the change in cumulative GPA going into the semester minus the semester GPA in which
the study takes place is the metric used for academic performance. This study’s findings yielded
a non-significant correlation between GPA and sleep, although the p-value was approaching
what could be accepted as significant. To start, correlation does not always equal causation, as
there can be many factors contributing to GPA. The literature has shown time and time again
that sleep can dramatically affect cognitive abilities. These cognitive abilities are things such as
the reinforcement of memory, reaction time, and the ability to properly think through daily
events (Walker, 2017).
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The more likely scenario is that the GPA variable is a complicated depiction of academic
performance. This study was superficial as it only considered cumulative GPA’s going into the
start of the study, which was then subtracted from the semester GPA during the data collection.
The only other consideration in this study as to how GPA may differ from each student-athlete is
through their academic school year. Grade point average is a common indicator of academic
success, however, when studying it, there are many different factors that need to be considered.
These considerations will be discussed further in the limitations section of this chapter.
Limitations
The most significant limitation to this study was GPA, as it is an easy variable to track in
a collegiate setting, but it is a very superficial measurement. Although this study did consider
academic year in the statistical analysis, there are many other aspects to acknowledge when
using a GPA measure. These other aspects affecting the accuracy of the GPA measure are things
such as specific courses taken by students, grade inflation, greater use of objective testing, or
perhaps even greater use of spreadsheets in record keeping (Bacon & Bean, 2006). These are all
things that in the past four decades have been shown to affect the reliability and validity of GPA
as a variable.
The GPA analysis was also limited in the fact that it was only the representation of one
semester’s GPA which was then subtracted from the cumulative GPA of the student-athletes
leading into the semester. One limitation to consider is that one abnormally good or bad
semester could dramatically affect cumulative GPA and give a relatively skewed GPA depiction.
However, this is less likely to have a large impact when there are more credit hours in the
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calculation (relating to more time in college). The smaller number of grades that are available to
use in the cumulative GPA leads to a lower reliability in the overall GPA.
The population of the individuals being studied also needs to be considered. Tracking
football players during their off-season semester may contribute a controllable environment for
assessing their athletic performance, but their academic performance may be less consistent. It is
common for these student-athletes to take on larger credit loads during their off-season as they
have a greater amount of free time when they are not in intercollegiate competition. This
increased academic burden during the spring semester could contribute to a systematic distortion
in the GPA measurement.
Another limitation encountered in this study was a sometimes-unreliable survey delivery.
The SMS messaging system used to deliver daily sleep surveys to the student-athletes was being
pilot tested when applied in this study. For the most part it was very reliable, but certain
individuals did not receive the survey on a regular basis due to weak cell phone service, and for
some study participants, their cell phone carrier was perceived to be an issue. This created
uneven total data points from individual to individual, however, data collection was cumulatively
very sound throughout the course of the study and the issues of failed delivery mechanisms
appeared to be minor.
In retrospect, this study would have been more beneficial conducted as a longitudinal
study. It would have been especially important in effectively tracking GPA and ensuring clear
focus and validity. A longitudinal study may have also shed light on the variable pattern of GPA
over time.

93
This study could have also been more effective had the SMS pilot delivery system been
more thoroughly tested prior to use in the study. After the study was concluded, many of the
issues that arose from the SMS delivery system were corrected. It is logical to think that a brief
test run of the SMS delivery system prior to the start of the data collection process may have
resulted in better data quality, as the system expectations going into the study were rather
ambiguous.
The last limitation of this study is its sample size. In most experimental quantitative
studies, a minimal of 30 participants is recommended (Mertler & Reinhart, 2016). Other
considerations for effective sample size are (a) the nature of the analysis and (b) the response
rate. Although this study did achieve numbers greater than the minimal recommended sample
size, in order to find greater statistical significance in correlational studies, larger sample sizes
are needed. This study had 62 participants, but more participants would allow for greater
statistical power.
Implications for Theory
This study was a correlational design. The conceptual framework suggested a correlation
between sleep and academic and athletic performance variables. This study’s conceptual
framework also made note of nominal factors (academic activities, athletic activities, social
activities, work, and other) which were student-athletes college experiences. These college
experiences were components that may hinder sleep, which then would have the effect to hinder
performance.
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This study’s conceptual framework held up relatively well in that the predicted findings
of the study that college experiences would affect sleep, and that sleep would affect academic
and athletic performance, were generally born out. The results of this study did indeed show that
for the most part, many college experiences affected how much sleep individuals were able to get
and thus the proportion of nights with seven or more hours of sleep. The results also showed that
individuals who were able to get adequate sleep with more frequency had the greatest increases
in athletic performance. Results also showed that individuals who achieve adequate sleep less
often had decreases in their athletic performance.
The results of the relationship between sleep and academic performance were not
consistent with the conceptual framework. There was no significant correlation indicating that
sleep affects academic performance. There was also no significant indication that the academic
school year of the student-athletes affected their academic or athletic performance after it was
used as a control.
This study’s results were closely in line with the literature, despite the findings of a lack
of correlation between sleep and academic performance. Academic performance may not have
been as strongly correlated to sleep as athletic performance due to the study’s limitation on
precisely indicating the validity of GPA.
Implications for Practice
Sleep is a factor that needs to be considered when doing anything in life. Whether a
growing child or an adult, sleep never loses its value and importance. Sleep is even more critical
when the body is being pushed to its limits from a physical and cognitive perspective. This is
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what happens with student-athletes who are constantly tested by collegiate academic rigor as
well as the physical demands required from playing intercollegiate sports. Recovery through
sleep is ultimately one of the most important components to reaching full academic and athletic
potential as a student-athlete.
Professionals in the collegiate setting need to first be aware of the benefits of achieving
adequate sleep on a regular basis. Student-athletes could benefit from coaches and athletic
administrators implementing a proactive educational approach on sleep. Also, the consideration
of the timing of practices, meetings, and workouts is important. Scheduling late night practices
followed by early morning meetings or workouts could impact the development of the studentathletes and their ability to perform.
It is also important to understand the notion of constancy in sleep and wake times.
Having student-athletes practice late, could result in two potential scenarios. Chances are high
that the student-athletes will still have homework after practice and will need to stay up later than
usual in order to get their academic work done. This will result in the athlete (a) losing sleep
since they still must wake up at their usual time in the morning or (b) sleeping longer to achieve
adequate sleep but then missing academic or athletic requirements.
Another consideration in achieving adequate sleep for student-athletes is travel plans for
competition. Since the body does not properly go into deep sleep as easily when in unfamiliar
places, the ability to book lodging arrangements with a consistent hotel chain may create a sense
of familiarity for the student-athletes thus putting them at ease when trying to sleep (Walker,
2017). It is also advisable for coaches not to expect their student-athletes to sleep on a bus, since
this also makes it difficult for students to achieve deep recovery (REM) sleep.
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Implications for Research
This study suggests a few different future research avenues. One area of particular
interest would be to explore how student-athletes are managing their time. This study used a
frequency model to observe what kinds of activities are hindering the sleep process. Although, a
longitudinal study done over the course of a student-athletes collegiate career could give insight
to what is really happening during their college experience and show any progression of the
ability to develop healthier time management skills in order to better achieve quality sleep.
Another study could look at different dependent variables for performance measurements
in relation to sleep. This study used traditional power and strength movements such as clean,
back squat, and bench press, but a study looking at how sleep affects daily neurological readiness
tracked by heart rate variability (HRV), force plates, or a linear position transducer device (ie:
GymAware or Tendo Unit) could provide other data of interest. This would allow for the
researcher to see the daily neurological affects that sleep has on performance, as well as give a
depiction of how sleep helps the body recover in between training sessions.
This study could also include a regular wellbeing questionnaire asking what studentathletes’ daily motivational level for training is and how sore or run-down they are feeling. All
these could be measured using a rate of perceived exertion (RPE) scale. This would garner data
showing the relation between sleep and daily neurological abilities and give a perceived vs actual
interpretation of a student-athlete’s ability to perform.
Finally, the last future research implication would be to do a mixed methods study to
gauge the perception of the importance of sleep to the student-athletes. Performance in both
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academic and athletic activities can then be tracked to compare an individuals’ level of
determined importance of sleep to find if intent to get good sleep matches with an increase in
performance. Interviewing these individuals in an open-ended format would give opportunities
to achieve more descriptive reasonings about their interpretations of sleep and how it may affect
them in a positive or negative way.
Summary
The first part of this chapter reviewed chapter four’s results and reinforced some key
findings that this study brought to light. A discussion of the study’s findings then proposed a
comparison and evaluation of the literature to the findings and why the discovered outcomes may
be possible. This section described why individuals who slept better were found to have an
increase in athletic performance and how individuals who did not sleep well were found to have
a decrease in athletic performance. It also described what was seen with the frequency tables’
findings on what specific college experiences hindered student-athletes from getting proper
sleep. This section also acknowledged the different possible outcomes on why academic
performance may not correlate with sleep and how it may tie into the limitations discussed.
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Appendix D: Sleep Limitations Likert Scale
For each of the categories below, circle the response that best describes how each item effected
your ability to get at least seven hours of sleep, based on what you recall from the term that the
sleep study took place.
Academic Activities

Very Often

Often

Sometimes

Rarely

Never

Class

1

2

3

4

5

Home Work

1

2

3

4

5

Group Work

1

2

3

4

5

Studying

1

2

3

4

5

Very Often

Often

Sometimes

Rarely

Never

Practice

1

2

3

4

5

Workouts

1

2

3

4

5

Meetings

1

2

3

4

5

Very Often

Often

Sometimes

Rarely

Never

Friends

1

2

3

4

5

Family

1

2

3

4

5

Significant Other

1

2

3

4

5

Cell Phone

1

2

3

4

5

Television

1

2

3

4

5

Social Media

1

2

3

4

5

Video Games

1

2

3

4

5

Tablet/iPad

1

2

3

4

5

Athletic Activities

Social Activities
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Work

Very Often

Often

Sometimes

Rarely

Never

On Campus Job

1

2

3

4

5

Off Campus Job

1

2

3

4

5

Other

Please List:

During the semester this study took place, how many hours of sleep did you get, per night, on
weekdays? ________

